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ABSTRACT
THE EFFECTS OF DIGITAL AUDIO ON SOCIAL PRESENCE, MOTIVATION
AND PERCEIVED LEARNING IN ASYNCHRONOUS LEARNING NETWORKS
by
Eunhee Kim
This study explores the possibilities of applying digital audio to the ALN environment, so
that students can speak and listen rather than type and read. Two sets of 1x2 field
experiments (text vs. digital audio) were conducted with two formats of digital audio —
recorded voice messages and narrated Microsoft PowerPoint presentation — used in
several NJIT courses conducted via ALN. The perceptions of communication media
were measured from two different user perspectives: active use when the subjects created
their assignments using prescribed communication media (audio or text) and passive use
when the subjects viewed/listened to other students' work.
The perceptions of digital audio were positive in general among the subjects who
used digital audio. However, the evaluation of digital audio was negative compared to
text: digital audio decreased motivation in both active and passive use though it increased
social presence a little in passive use. It was also found that motivation was a stronger
indicator of perceived learning and satisfaction than social presence. In particular,
extrinsic motivation measured by perceived usefulness was the strongest indicator of
perceived learning and satisfaction. Between the two digital audio formats, the narrated
Microsoft PowerPoint presentation was more favored than recorded voice messages.
These results imply that the use of digital audio in ALN classrooms needs to be
conservative. Digital audio could be used as a supplementary communication medium
together with text. However, it should not be the major communication medium of
choice, especially compared with text. In fact, the content coding results showed that
the evaluation of digital audio was based on comparison with text, i.e. the benefits of text
which cannot be provided by digital audio were perceived as the problems with digital
audio.
However, the results of this study should be interpreted in the context of the study.
Above all, this study examined the effects of digital audio based on one-time use results,
and a longitudinal study may produce different results. Also, the formats of digital
audio — voice recording and narrated PPT presentation — adopted by this study were
rather primitive, so that different formats of digital audio may bring about different
perceptions about digital audio.
THE EFFECTS OF DIGITAL AUDIO ON SOCIAL PRESENCE, MOTIVATION




Submitted to the Faculty of
New Jersey Institute of Technology
In Partial Fulfillment of the Requirements for the Degree of
Doctor of Philosophy in Information Systems
Department of Information Systems
May 2005
Copyright © 2005 by Eunhee Kim
ALL RIGHTS RESERVED
APPROVAL PAGE
THE EFFECTS OF DIGITAL AUDIO ON SOCIAL PRESENCE, MOTIVATION
AND PERCEIVED LEARNING IN ASYNCHRONOUS LEARNING NETWORKS
Eunhee Kim
Dr. Starr Roxanne Hiltz, Dissertation Co-Advisor 	 Date
Distinguished Professor of Information Systems, NJIT
Dr Julian M. Scher, Dissertation Co-Advisor
	 Date
Associate Professor of Information Systems, NJIT
Dr. David Menderifca, Conirrifttee Member 	 Date
Assistant Professor of Information Systems, NJIT
Dr. Katia Passerini, Committee Member 	 Date
Assistant Professor of Management Information Systems, NJIT
Dr. Marilyn Mantei Tremaine, Committee Member 	 Date
Professor Emeritus of Information Systems, NJIT
gr. Lisa Neal, Committee Member 	 Date
Adjunct Clinical Professor, Tufts University School of Medicine
Editor-in-Chief, ACM eLearn Magazine
BIOGRAPHICAL SKETCH
Author:	 Eunhee Kim
Degree:	 Doctor of Philosophy
Date:	 May 2005
Undergraduate and Graduate Education:
• Doctor of Philosophy in Information Systems
New Jersey Institute of Technology, Newark, New Jersey, USA, 2005
• Master of Arts in English-Korean Translation
Graduate School of Interpretation and Translation of Hankuk University of
Foreign Studies, Seoul, Korea, 1997
• Bachelor of Arts in Educational Psychology
Ewha Womans University, Seoul, Korea, 1986
Major:	 Information Systems
Presentations and Publications:
Hee-Kyung Cho, Matthias Trier, and Eunhee Kim, "The Use of Instant Messaging in
Working Relationship Development: A Case Study," Journal of Computer Mediated
Communication (under second revision)
Eunhee Kim, Julian Scher, and Murray Turoff, "Towards a WebCenter for Pedagogical
Freeware Collaborative Review and Retrieval," ISECON 2004, Newport, Rhode
Island, November 2004
Eunhee Kim, The Use of Digital Audio in Asynchronous Learning Networks, 2004
Americas Conference on Information System (AMCIS) Doctoral Consortium
Program, New York City, NY, August 2004.
Eunhee Kim, Multimedia as a Tool to Diversify the ALN Learning Environment,
International Conference on Computers in Education (ICCE) 2003 Doctoral
Consortium, Hong Kong, December 2003
vi
Eunhee Kim, Stan Roxanne Hiltz, and Julian Scher, "Diversification of the ALN
Learning Environment," International Conference on Computers in Education, Hong
Kong, December 2003
Eunhee Kim, Starr Roxanne Hiltz, Julian Scher, and Murray Turoff, "Multimedia
Diversification of the Asynchronous Learning Network Learning Environment," The
8th Americas Conference on Information Systems, Tampa, FL, August 2003
Eunhee Kim, Stan Roxanne Hiltz, and Julian Scher, "Diversification of ALN Learning:
Can They Learn Better If They Listen and Speak?" The 9th Sloan-C International
Conference on Asynchronous Learning Networks, Orlando, FL, November 2003
Julian Scher and Eunhee Kim, "Some Pedagogical Strategies and Ideas for Teaching in
Distance Learning Environments," NJEDGE.net  Annual Conference on 'Faculty to
Faculty Effective practices', Kean University, Union, NJ, March, 2003
Morgan Benton, Eunhee Kim, and Benjamin K. Ngugi, "Bridging the Gap: From
Traditional Information Retrieval to the Semantic Web," Proceedings of the 8th
Americas Conference on Information Systems, Dallas, TX, August 2002
vii
This dissertation is dedicated to my parents, Dongkon Kim and Sookja Moon, who have
shown me the meaning of love and patience.
viii
ACKNOWLEDGEMENT
I would like to express my profound gratitude to Drs. Starr Roxanne Hiltz and Julian M.
Scher, who were my research advisors and mentors. I would not have completed this
dissertation without their guidance and encouragement. My deepest appreciation is also
expressed to my other committee members, Drs. David Mendonca, Katia Passerini,
Marilyn Mantei Tremaine, and Lisa Neal for their valuable help and guidance.
In addition, I would also like to thank many other faculty members and fellow
Ph.D. students for their helpful support. Special thanks go to Michelle Collins, Qing Gu,
Peish Chang, and Drs. George Olson and Jerry Fjermestad who helped me collect data of
my field experiment. Thanks to Dr. Murray Turoff who provided valuable research
advice. Thanks to Drs. Hee-Kyung Cho and Yi Zhang for their knowledge and kindness.
Finally, I'm deeply grateful to all NJIT students, who participated in my
experiment, and my family members and friends whose patience and support encouraged




1 INTRODUCTION 	 1
2 RESEARCH ISSUES 	 3
2.1 Computer-Mediated Communication 	 4
2.2 Instructional Design 	 5
2.3 Technology Acceptance Model (TAM) 	 7
3 LITERATURE REVIEW 	 9
3.1 Constructivism and Collaborative Learning 	 9
3.2 Face-to-Face vs. Computer-Mediated Communication 	 12
3.3 Learning with Media 	 15
3.4 Application of Digital Audio 	 19
3.5 Digital Audio and Technology Acceptance Model (TAM) 	 23
4 RESEARCH OBJECTIVES AND HYPOTHESES 	 25
4.1 Social Presence 	 26
4.2 Motivation and Instructional Design 	 28
4.3 Technology Acceptance Model (TAM) 	 32
5 RESEARCH DESIGN 	 35
5.1 Pilot Study 	 35
5.2 Subjects 	 37
5.3 Procedures 	 37





6 DESCRIPTIVE ANALYSES 	 44
6.1 Demographic Characteristics of Subjects 	 44
6.2 Perceptions of Digital Audio 	 47
6.3 Constructs: Distribution and Bivariate Analyses 	 53
7 TEST OF THE MODELS 	 61
7.1 Test of the Measurement Model 	 61
7.2 Test of the Structural Model 	 66
8 CONTENT ANALYSIS OF QUALITATIVE DATA 	 93
8.1 Benefits of Using Digital Audio 	 95
8.2 Disadvantages of Using Digital Audio 	 97
8.3 Suggestions 	 101
9 DISCUSSION AND LIMITATIONS 	 104
9.1 Digital Audio, Social Presence and ALN Learning 	 104
9.2 Digital Audio, Motivation and ALN Learning 	 106
9.3 Digital Audio, TAM and ALN Learning 	 111
9.4 Contributions 	 122
9.5 Limitations 	 123
9.6 Future Research 	 124
APPENDIX A EXPERIMENT PROCEDURES 	  126
APPENDIX B HUMAN SUBJECT CONSENT FORM 	 130





APPENDIX D NORMALITY TEST RESULTS 	 142
APPENDIX E FREQUENCY DISTRIBUTION OF PERCEPTIONS OF
DIGITAL AUDIO USE 	 149
APPENDIX F INTERVIEW GUIDE FOR STUDENTS 	 183




5.1 Experiment Timetable 	 38
5.2 Measurement of Social Presence 	 41
5.3 Measurement of Engagement 	 41
5.4 Measurement of Perceived Learning 	 42
5.5 Measurement of Satisfaction 	 42
5.6 Measurement of Perceived Ease of Use 	 43
5.7 Measurement of Perceived Usefulness 	 43
5.8 Measurement of Behavioral Intention to Use 	 43
5.9 Open-Ended Question Items 	 43
6.1 Demographic Characteristics of the Samples 	 45
6.2 Cross Tabulation Analysis of Demographic Homogeneity 	 46
6.3 Normality Check of Constructs 	 53
6.4 Skewness Computation of Constructs 	 54
6.5 Kurtosis Computation of Constructs 	 54
6.6 Descriptive Analysis of Constructs by Media 	 55
6.7 Descriptive Analysis of Constructs by Digital Audio Format  55
6.8 Bivariate Analysis by Media Type in Active and Passive Use 	 56
6.9 Bivariate Analysis by Mode of Use for Text and Digital Audio  57
6.10 Bivariate Analysis by Digital Audio Format in Active and Passive Use 	 58
6.11 Bivariate Analysis by Mode of Use for Voice Recording and Narrated
PPT 	 59




6.13 Future Media Choice in Passive Use 	 60
6.14 Future Media Choice of Digital Audio Group in Active Use 	 60
6.15 Future Media Choice of Digital Audio Group in Passive Use  60
7.1 Loading and Cross-Loading of Measures 	 63
7.2 Internal Consistency of Constructs 	 64
7.3 Correlation of Constructs 	 65
7.4 Path Coefficients of Social Presence 	 66
7.5 Normality and Homogeneity Test for Social Presence 	 68
7.6 Means/Standard Deviations of Social Presence (Active Use)  68
7.7 ANOVA of Social Presence (Active Use) 	 68
7.8 Normality and Homogeneity Test for Ranked Social Presence (Passive
Use) 	 69
7.9 Means/Standard Deviations of Ranked Social Presence (Passive Use)..... 69
7.10 ANOVA of Ranked Social Presence (Passive Use) 	 69
7.11 Effect of Degree Level on Social Presence 	 70
7.12 Effect of English as 1st Language on Social Presence 	 70
7.13 Effect of Gender on Social Presence 	 71
7.14 Effect of Computer Self-efficacy on Social Presence 	 71
7.15 Effect of Previous DL Experiences on Social Presence 	 71
7.16 Effect of Degree Level on the Relationship Between Social Presence and
Interaction, Perceived Learning, and Satisfaction 	 72
7.17 Effect of English as 1st Language on the Relationship Between Social





7.18 Effect of Gender on the Relationship Between Social Presence and
Interaction, Perceived Learning, and Satisfaction 	 74
7.19 Effect of Computer Self-efficacy on the Relationship Between Social
Presence and Interaction, Perceived Learning, and Satisfaction 	 74
7.20 Effect of DL Experiences on the Relationship Between Social Presence
and Interaction, Perceived Learning, and Satisfaction 	 75
7.21 Path Coefficients of Motivation 	 76
7.22 Means/Standard Deviations of Motivation (Active Use) 	 79
7.23 ANOVA of Motivation (Active Use) 	 79
7.24 Means/Standard Deviations of Motivation (Passive Use) 	 79
7.25 ANOVA of Motivation (Passive Use) 	 79
7.26 Path Coefficients of Intrinsic and Extrinsic Motivation 	 80
7.27 Effect of Degree Level on Motivation 	 82
7.28 Effect of English as 1st Language on Motivation 	 82
7.29 Effect of Gender on Motivation 	 83
7.30 Effect of Computer Self-efficacy on Motivation 	 83
7.31 Effect of Previous DL Experiences on Motivation 	 84
7.32 Effect of Degree Level on the Relationship Between Motivation and
Interaction, Perceived Learning, and Satisfaction 	 84
7.33 Effect of English as	 1st Language on the Relationship Between
Motivation and Interaction, Perceived Learning, and Satisfaction 	 85
7.34 Effect	 of Gender	 on	 the	 Relationship	 Between	 Motivation	 and
Interaction, Perceived Learning, and Satisfaction 	 86
7.35 Effect of Computer Self-efficacy on the Relationship Between Social





7.36 Effect of DL Experiences on the Relationship Between Social Presence
and Interaction, Perceived Learning, and Satisfaction 	 87
7.37 Path Coefficients of TAM 	 88
7.38 Effect of the Level of Engagement on Path from Ease of Use to Intention 89
7.39 Influence of Digital Audio Formats on Perceived Ease of Use and
Usefulness 	 90
7.40 Difference of TAM Coefficients by Digital Audio Format 	 91
7.41 Relationship Between Behavioral Intention and Perceived Learning and
Satisfaction 	 92
8.1 Coding of Perceptions about Digital Audio Use 	 94
9.1 Effect of Media Type on Motivation 	 107
9.2 Perceived Ease of Use and Usefulness of Digital Audio 	 112
9.3 Correlation between Ease of Use/Usefulness and Satisfaction/Perceived
Learning 	 112
9.4 Determinant Analyses of Satisfaction and Perceived Learning 	 113
9.5 Summary of Hypotheses Tests 	 117
9.6 Summary of Research Questions 	 118
D.1 Normality Test of Questionnaire Items for Social Presence by Mode of
Use 	 143
D.2 Normality Test of Questionnaire Items for Social Presence by Digital
Audio Format in Active Use 	 143
D.3 Normality Test of Questionnaire Items for Social Presence by Digital
Audio Format in Passive Use 	 143





D.5	 Normality Test of Questionnaire Items for Engagement by Digital Audio
Format in Active Use 	 144
D.6	 Normality Test of Questionnaire Items for Engagement by Digital Audio
Format in Passive Use 	 144
D.7	 Normality Test of Questionnaire Items for Perceived Ease of Use by
Mode of Use 	  144
D.8	 Normality Test of Questionnaire Items for Perceived Ease of Use by
Digital Audio Format in Active Use 	 145
D.9	 Normality Test of Questionnaire Items for Perceived Ease of Use by
Digital Audio Format in Passive Use 	 145
D.10 Normality Test of Questionnaire Items for Perceived Usefulness by
Mode of Use 	 145
D.11 Normality Test of Questionnaire Items for Perceived Usefulness by
Digital Audio Format in Active Use 	 145
D.12 Normality Test of Questionnaire Items for Perceived Usefulness by
Digital Audio Format in Passive Use 	 146
D.13 Normality Test of Questionnaire Items for Behavioral Intention by Mode
of Use 	 146
D.14 Normality Test of Questionnaire Items for Behavioral Intention by
Digital Audio Format in Active Use 	 146
D.15 Normality Test of Questionnaire Items for Behavioral Intention by
Digital Audio Format in Passive Use 	 146
D.16 Normality Test of Questionnaire Items for Perceived Learning by Mode
of Use 	 146
D.17 Normality Test of Questionnaire Items for Perceived Learning by Digital
Audio Format in Active Use 	 147
D.18 Normality Test of Questionnaire Items for Perceived Learning by Digital





D.19 Normality Test of Questionnaire Items for Satisfaction by Mode of Use... 	 147
D.20 Normality Test of Questionnaire Items for Satisfaction by Digital Audio
Format in Active Use 	 147
D.21	 Normality Test of Questionnaire Items for Satisfaction by Digital Audio
Format in Passive Use 	 148
E.1	 Perceptions of Personal vs. Impersonal Nature of Digital Audio by Mode
of Use 	 150
E.2	 Perceptions of Personal vs. Impersonal Nature of Digital Audio by
Digital Audio Format in Active Use 	 150
E.3	 Perceptions of Personal vs. Impersonal Nature of Digital Audio by
Digital Audio Format in Passive Use 	 150
E.4	 Perceptions of Cold vs. Warm Nature of Digital Audio by Mode of Use... 	 151
E.5	 Perceptions of Cold vs. Warm Nature of Digital Audio by Digital Audio
Format (Active Use) 	 151
E.6	 Perceptions of Cold vs. Warm Nature of Digital Audio by Digital Audio
Format (Passive Use) 	 151
E.7	 Perceptions of Distant vs. Close Nature of Digital Audio by Mode of Use	 152
E.8	 Perceptions of Distant vs. Close Nature of Digital Audio by Digital
Audio Format (Active Use) 	 152
E.9	 Perceptions of Distant vs. Close Nature of Digital Audio by Digital
Audio Format (Passive Use) 	 152
E.10 Perceptions of Dehumanizing vs. Humanizing Nature of Digital Audio by
Mode of Use 	 153
E.11	 Perceptions of Dehumanizing vs. Humanizing Nature of Digital Audio by
Digital Audio Format (Active Use) 	 153
E.12 Perceptions of Dehumanizing vs. Humanizing Nature of Digital Audio by





E.13	 Perceptions of Inexpressive vs. Expressive Nature of Digital Audio by
Mode of Use 	 154
E.14	 Perceptions of Inexpressive vs. Expressive Nature of Digital Audio by
Digital Audio Format (Active Use) 	 154
E.15	 Perceptions of Inexpressive vs. Expressive Nature of Digital Audio by
Digital Audio Format (Passive Use) 	 154
E.16	 Perceptions of Unemotional vs. Emotional Nature of Digital Audio by
Mode of Use 	 155
E.17	 Perceptions of Unemotional vs. Emotional Nature of Digital Audio by
Digital Audio Format (Active Use) 	 155
E.18	 Perceptions of Unemotional vs. Emotional Nature of Digital Audio by
Digital Audio Format (Passive Use) 	 155
E.19	 Perceptions of Insensitive vs. Sensitive Nature of Digital Audio by Mode
of Use 	 156
E.20	 Perceptions of Insensitive vs. Sensitive Nature of Digital Audio by
Digital Audio Format (Active Use) 	 156
E.21	 Perceptions of Insensitive vs. Sensitive Nature of Digital Audio by
Digital Audio Format (Passive Use) 	 156
E.22	 Perceptions of Unsociable vs. Sociable Nature of Digital Audio by Mode
of Use 	 157
E.23	 Perceptions of Unsociable vs. Sociable Nature of Digital Audio by
Digital Audio Format (Active Use) 	 157
E.24	 Perceptions of Unsociable vs. Sociable Nature of Digital Audio by
Digital Audio Format (Passive Use) 	 157
E.25 Engagement 1 by Mode of Use 	 158
E.26 Engagement 1 by Digital Audio Format (Active Use) 	 158
E.27	 Engagement 1 by Digital Audio Format (Passive Use) 	 158





E.29 Engagement 2 by Digital Audio Format (Active Use) 	 159
E.30 Engagement 2 by Digital Audio Format (Passive Use) 	 159
E.31 Engagement 3 by Mode of Use 	 160
E.32 Engagement 3 by Digital Audio Format (Active Use) 	 160
E.33 Engagement 3 by Digital Audio Format (Passive Use) 	 160
E.34 Engagement 4 by Mode of Use 	 161
E.35 Engagement 4 by Digital Audio Format (Active Use) 	 161
E.36 Engagement 4 by Mode of Use 	 161
E.37 Engagement 5 by Mode of Use 	 162
E.38 Engagement 5 by Digital Audio Format (Active Use) 	 162
E.39 Engagement 5 by Digital Audio Format (Passive Use) 	 162
E.40 Engagement 6 by Mode of Use 	 163
E.41 Engagement 6 by Digital Audio Format (Active Use) 	 163
E.42 Engagement 6 by Digital Audio Format (Passive Use) 	 163
E.43 Ease of Use 1 by Mode of Use 	 164
E.44 Ease of Use 1 by Digital Audio Format (Active Use) 	 164
E.45 Ease of Use 1 by Digital Audio Format (Passive Use) 	 164
E.46 Ease of Use 2 by Mode of Use 	 165
E.47 Ease of Use 2 by Digital Audio Format (Active Use) 	 165
E.48 Ease of Use 2 by Digital Audio Format (Passive Use) 	 165





E.50 Ease of Use 3 by Digital Audio Format (Active Use) 	 166
E.51 Ease of Use 3 by Digital Audio Format (Passive Use) 	 166
E.52 Perceived Usefulness 1 by Mode of Use 	 167
E.53 Perceived Usefulness 1 by Digital Audio Format (Active Use) 	 167
E.54 Perceived Usefulness 1 by Digital Audio Format (Passive Use) 	 167
E.55 Perceived Usefulness 2 by Mode of Use 	 168
E.56 Perceived Usefulness 2 by Digital Audio Format (Active Use) 	 168
E.57 Perceived Usefulness 2 by Digital Audio Format (Passive Use) 	 168
E.58 Perceived Usefulness 3 by Mode of Use 	 169
E.59 Perceived Usefulness 3 by Digital Audio Format (Active Use) 	 169
E.60 Perceived Usefulness 3 by Digital Audio Format (Passive Use) 	 169
E.61 Perceived Usefulness 4 by Mode of Use 	 170
E.62 Perceived Usefulness 4 by Digital Audio Format (Active Use) 	 170
E.63 Perceived Usefulness 4 by Digital Audio Format (Passive Use) 	 170
E.64 Behavioral Intention 1 by Mode of Use 	 171
E.65 Behavioral Intention 1 by Digital Audio Format (Active Use) 	 171
E.66 Behavioral Intention 1 by Digital Audio Format (Passive Use) 	 171
E.67 Behavioral Intention 2 to Use Digital Audio by Mode of Use 	 172
E.68 Differences in Behavioral Intention 2 to Use Digital Audio (Active Use) 172
E.69 Differences in Behavioral Intention 2 to Use Digital Audio (Passive Use) 172





E.71	 Differences in Perceived Learning 1 by Digital Audio Format (Active
Use) 	 173
E.72	 Differences in Perceived Learning 1 by Digital Audio Format (Passive
Use) 	 173
E.73	 Differences in Perceived Learning 2 by Mode of Use 	 174
E.74	 Differences in Perceived Learning 2 by Digital Audio Format (Active
Use) 	 174
E.75	 Differences in Perceived Learning 2 by Digital Audio Format (Passive
Use) 	 174
E.76 Differences in Perceived Learning 3 by Mode of Use 	 175
E.77 Differences in Perceived Learning 3 by Digital Audio Format (Active
Use) 	 175
E.78	 Differences in Perceived Learning 3 by Digital Audio Format (Passive
Use) 	 175
E.79 Differences in Perceived Learning 4 by Mode of Use 	 176
E.80	 Differences in Perceived Learning 4 by Digital Audio Format (Active
Use) 	 176
E.81	 Differences in Perceived Learning 4 by Digital Audio Format (Passive
Use) 	 176
E.82 Differences in Perceived Learning 5 by Mode of Use 	 177
E.83	 Differences in Perceived Learning 5 by Digital Audio Format (Active
Use) 	 177
E.84	 Differences in Perceived Learning 5 by Digital Audio Format (Passive
Use) 	 177
E.85	 Differences in Perceived Learning 6 by Mode of Use 	 178





E.87 Differences in Perceived Learning 6 by Digital Audio Format (Passive
Use) 	 178
E.88 Differences in Satisfaction 1 by Mode of Use 	 179
E.89 Differences in Satisfaction 1 by Digital Audio Format (Active Use) 	 179
E.90 Differences in Satisfaction 1 by Digital Audio Format (Passive Use) 	 179
E.91 Differences in Satisfaction 2 by Mode of Use 	 180
E.92 Differences in Satisfaction 2 by Digital Audio Format (Active Use) 	 180
E.93 Differences in Satisfaction 2 by Digital Audio Format (Passive Use) 	 180
E.94 Differences in Satisfaction 3 by Mode of Use 	 181
E.95 Differences in Satisfaction 3 by Digital Audio Format (Active Use) 	 181
E.96 Differences in Satisfaction 3 by Digital Audio Format (Passive Use) 	 181
E.97 Differences in Satisfaction 4 by Mode of Use 	 182
E.98 Differences in Satisfaction 4 by Digital Audio Format (Active Use) 	 182
E.99 Differences in Satisfaction 4 by Digital Audio Format (Passive Use) 	 182
LIST OF FIGURES
Figure Page
3.1 Development of audio technologies 	 20
3.2 Cognitive theory of multimedia learning 	 22
4.1 Relationship between communications media and learning
effectiveness  31
4.2 Application of TAM to digital audio use in ALN 	 34
6.1 Perceptions of personal vs. impersonal nature of digital audio in the entire
sample  48
6.2 Perceptions of personal vs. impersonal nature of digital audio by mode of
use  49
6.3 Perceptions of personal vs. impersonal nature of digital audio by digital
audio format in active use 	 49
6.4 Perceptions of personal vs. impersonal nature of digital audio by digital
audio format in passive use 	 49
7.1 Detailed paths between media and motivation 	 77
7.2 Effect of media on social presence and motivation in active use 	 78
7.3 Effect of media on social presence and motivation in passive use  78
7.4 Path coefficients of decomposed motivation (active use )  81
7.5 Path coefficients of decomposed motivation (passive use ) 	 81
8.1 Benefits of using digital audio 	 95
8.2 Cognitive factors of benefits of digital audio   96
8.3 Social factors of benefits of digital audio   96
8.4 Disadvantages of digital audio 	 97
8.5 Technical difficulties of digital audio  98





8.7	 Other problems of digital audio 	 101




The development of the Internet and computing technologies has cut across every aspect
of our life. The field of education has not been immune to the changes triggered by this
development. In fact, instructional technology has been significantly influenced by the
development of information technology and systems and the World Wide Web, to such a
degree that distance learning (DL) is often thought of as the result of these new
technologies. Although it is true that technological developments have made DL a
buzzword for a number of educational institutions and companies, who want to deliver
education to more people at lower cost, DL has a long history of its own which dates
back to correspondence education.
DL has evolved for decades under several different names. For example, Nipper
(1989) classifies DL into three generations:
• Correspondence learning
• Multimedia distance learning based on instructional TV
• Computer-mediated communications (CMC)-based learning
The first and second generation DLs resort to one-way communication which delivers
educational materials to learners without paying much attention to interaction between
teachers and students, let alone among students. It is the third generation DL that has
enabled two-way communication between instructors and learners, as well as among
learners. Due to rather a short history, CMC-based DL still has much room for
development and is evolving continuously.
1
2
The CMC-based DL incorporates a number of learning modes, and Asynchronous
Learning Networks (ALN) is one of them. According to the ALN web site
(http://www.aln.org), Asynchronous Learning Networks (ALN) are:
-people networks for anytime - anywhere learning. ALN combines self-
study with substantial, rapid, asynchronous interactivity with others. In
ALN learners use computer and communications technologies to work
with remote learning resources, including coaches and other learners, but
without the requirement to be online at the same time."
As specified by this definition, ALN is intended to be a learning mode which is
blind to the constraints of time and place. In other words, ALN provides high flexibility
and convenience for learners. The increased flexibility and convenience shift the focus
of learning from instructors to learners. In fact, ALN has been hailed as a learner-
centered educational mode (Hiltz, 1998). This characteristic clearly distinguishes ALN
from other CMC-based learning, as well as traditional learning which is implemented
mostly from the perspective of "the sage on the stage." ALN, by contrast, is led by
learners with teachers mostly taking the role of facilitators (Harasim et al. 1995). As the
focus of the learning process moves from instructors to students, students not only have




The major purpose of this field study is to examine how to improve interactions among
ALN learners inside their virtual classroom so that they could experience enhanced
learning effectiveness, efficiency, and satisfaction. In this vein, this study suggests
incorporating digital audio into student-student interactions in ALN classrooms.
Although there is a wide gamut of ways of introducing digital audio into virtual
classrooms, this study is designed from a fundamental and practical perspective: how
digital audio can be used in a simple and easy way so that any ALN course can use it to
increase students' learning effectiveness and efficiency.
This study approaches the introduction of digital audio into ALN classrooms from
three perspectives: computer-mediated communication (CMC), instructional design and
technology acceptance. In terms of CMC, the focus is placed on the question of
whether digital audio could be a feasible supplementary communication medium to
improve social presence in the ALN classrooms, where currently mostly text-based
communications raise issues regarding the lack of social factors. Given that the
introduction of a supplementary communication medium should be addressed to assess if
it could be instrumental in enhancing the learning experiences of ALN learners, this study
examines the effects of digital audio on motivation of ALN learners. Also, based on the
fact that the acceptance of digital audio as a technology could affect the perceptions of
ALN learners regarding digital audio, the Technology Acceptance Model (TAM) is




One of the major differences which distinguishes ALN from other DL and face-to-face
learning is its communication mode. Since ALN is realized by a virtual classroom built
on a computer conferencing system, participants in ALN learning communicate with each
other via computers. The computer-mediated communication (CMC) mostly takes the
form of text-based communication, i.e. participants communicate with each other by
posting their text messages in their virtual classrooms. Also, since ALN is not done in
real time, there exist time lapses between message postings.
Text-based communication has both advantages and disadvantages. While it
could facilitate task-oriented communication (Jonassen & Kwon, 2001), it lacks
paralanguage, which could have an effect on the quality of interaction (Parks & Floyd,
1996). Laboratory experiments have indicated that individual students can learn more
from multimedia presentation than from text-only presentation of information (Mayer &
Anderson, 1992; Moreno & Mayer, 1999; Tabbers et al. 2000). However, there are very
few studies which demonstrate how the laboratory experiment findings can be translated
to the ALN environment, which emphasizes student-student communication, discussions,
and collaborative projects.
This study explores the possibilities of integrating digital audio into the ALN
environment, which will enable students to speak and listen in addition to typing and
reading. It is only recently that the widespread use of high speed digital connections in
the home as well as in the workplace have made the use of digital audio a practical option
for student-student interactions in the ALN environment. There are very few studies of
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the problems and potentials of the addition of digital audio communication among ALN
students to the primarily text-based communication that has characterized ALN up to the
present.
Digital audio is promising as a supplementary communication medium for ALN
learners in two ways. First, human voice can increase social presence significantly
(Reeves & Nass, 1996). Jelfs and Whitelock (2000) found that audio feedback can
enhance a sense of presence. Given that learning at a distance may easily make learners
feel isolated, the sense of presence of others could mitigate the feeling of isolation.
Second, with the development of multimedia technology, it is very easy to record human
voice digitally and upload it on the Web. Thus, digital audio can be used as a
supplementary communication medium for ALN learners with minimal extra resources or
efforts.
The incorporation of digital audio into the ALN environment should be grounded
on sound instructional design strategies, and thus there is a strong need to review major
principles of instructional design and technology. In fact, a well-conceived instructional
design could play the role of a roadmap to direct the pedagogical journey of ALN
learners with their new communication medium, digital audio.
2.2 Instructional Design
As an architect needs an accurate drawing to build a robust building, a good instructional
design is needed to structure a course properly. The significance of instructional design
cannot be overemphasized, especially for ALN learning where students may readily
procrastinate their assigned work and seemingly disappear from the online class. The
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definition of instructional design/technology by Reiser (2001) may be of help to us for
understanding the importance of instructional design in successfully introducing digital
audio into ALN classrooms:
"The field of instructional design and technology encompasses the
analysis of learning and performance problems, and the design,
development, implementation, evaluation and management of instructional
and non-instructional processes and resources intended to improve
learning and performance in a variety of settings, particularly educational
institutions and the workplace."
In incorporating digital audio into ALN classrooms, this study is especially
focused on implementation processes: how to use digital audio to enhance student-
student interactions and thus improve their learning experiences. In other words, this
study is intended to explore the potential of digital audio as an instructional technology to
improve learning experiences of ALN learners. In order to achieve major aims of
instructional technology, which are to increase effectiveness, efficiency, and appeal of
instruction to enhance learning (Newby et al. 1996), this study examines whether digital
audio can contribute to increasing effectiveness, efficiency, and appeal of instruction for
ALN learners. In particular, the interplay among effectiveness, efficiency, and appeal of
digital audio as an instructional technology to improve ALN learning will be discussed.
Based on the heated controversy regarding learning with media (Clark, 1994;
Kozma, 1994), this study is not intended to rekindle the debate about the effect of media
on learning. Rather, this study approaches the issue of learning with media from the
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learner centered perspective, and examines how digital audio can be utilized properly to
help ALN learners improve their learning experiences.
The findings from this study are expected to shed light on the way in which the
incorporation of digital audio into ALN may change the process and outcome of student-
student interactions in ALN classrooms, and how the impacts of ALN incorporating
digital audio may vary with student and course characteristics. With over 1.9 million
students taking online courses as of the fall of 2003 and the number expected to grow to
over 2.6 million by the fall of 2004 (Allen & Seaman, 2004), the findings of this field
study will provide some practical implications about diversifying the ALN environment.
2.3 Technology Acceptance Model (TAM)
As mentioned above, this study approaches the issue of learning with media from the
perspective of learners. Thus, the major objective of this study is to examine whether
digital audio is an appropriate choice for ALN learners to improve their learning
experiences. Although integrating digital audio into ALN learning processes should be
based on the principles of instructional design and technology, there still lingers a need to
find how ALN learners accept digital audio as an instructional technology. Even though
it is true that the principles of instructional design and technology address major issues of
learning, they may fail to deal with the user perspective of ALN learners who are faced
with a new technology. Against this backdrop, the Technology Acceptance Model
(TAM) is applied to understand ALN learners' acceptance of digital audio.
TAM is a user acceptance model of a technology which has long been studied in
the information technology literature (Mathieson, 1991; Adams et al. 1992; Bagozzi et al.
8
1992; Szajna, 1994; Chin & Gopal, 1995; Gefen & Straub, 1997; Venkatesh, 2000;
Venkatesh & Morris, 2000). TAM suggests that beliefs and attitudes of users toward a
technology will influence their adoption of the technology (Davis, 1989). This is also
true with the adoption of digital audio by ALN learners, in that learners may not use an
instructional technology actively unless they find the technology would be of help to their
learning process. As users of an instructional technology, they are highly likely to
evaluate digital audio in terms of how useful and easy it is, and TAM will shed light on
the acceptance of digital audio by ALN learners.
CHAPTER 3
LITERATUE REVIEW
Basically, learning is a process taking place inside an individual, and persists over a
period of time. Gagne (1985) defines learning as "a change in human disposition or
capability that persists over a period of time and is not simply ascribable to processes of
growth (p.2)." He explains that learning occurs when a stimulus works in memory to
bring about a change for an individual in terms of his or her performance. To put it
simply, learning is a process which is triggered by the coordination of internal and
external factors. Thus, a learning environment should be set such that stimuli are
provided in a way to help the human learning process take place most effectively and
efficiently, and accordingly produce the most positive changes.
Drawing on the premise of learning above, the following section will discuss a
specific learning theory, constructivism, and its one representation, collaborative learning.
Major features of constructivism and collaborative learning will be discussed, and a
possibility to cultivate their potential in ALN is also to be explored.
3.1 Constructivism and Collaborative Learning
Among all the theories about learning, what has been at the center of the attention in
relation to ALN is constructivism, which originated from Jean Piaget (1896-1980). In a
nutshell, constructivism posits that people internalize their new experiences based on
their past experiences or knowledge (Crowther, 1999). As opposed to objectivism
which assumes that knowledge is simply transferred from instructors to learners,
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constructivism suggests that learning can take place best when learners can control the
pace of learning (Piccoli et al. 2001). In other words, the focus of learning is on
instructors in objectivism, while it is on learners in constructivism.
Based on constructivism, knowledge is actively constructed by the learner and
learning takes place when the outside world is organized and adapted to the learner's
experiences (Gadanidis, 1994). Also, in terms of the application of technologies to
learning models, the objectivist approach seems to come down to automation, while the
constructivist approach sets the stage for long-term effects on the learning process
(Leidner & Jarvenpaa, 1995). Constructivists call for more emphasis on engaging
students in the process of learning than on finding a single correct answer (Roblyer et al.
1996).
The major premise of constructivism, which learning takes place when learners
actively integrate their outside world into their existing knowledge or experiences, bears
some important implications for collaborative learning, which is also based on the
premise that learning is a social process. Collaborative learning is one type of learning
process. What distinguishes collaborative learning from others is that it involves socio-
psychological mechanisms, such as self-explanation, internalization and appropriation
(Dillenbourg & Schneider, 1995), which help learners actively enhance their learning
effectiveness. Above all, collaboration is a social structure involving interaction
between people, having a positive effect on them (Dillenbourg et al. 1996).
Kitchen and McDougall (1998-1999) find through their meta-analysis that
collaborative learning can increase student academic achievement, inter-group relations,
diversity awareness, individual self-esteem, and high-level thinking. Alavi (1994) also
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points out that collaborative learning can bring about effective learning. Based on her
examination, it seems that collaborative learning produces a positive learning outcome
through several stages: increased involvement --4 enhanced problem-solving ability and
critical thinking ---* improved learning and academic achievement —4 higher student
satisfaction with learning and classroom experiences.
Based on these findings, collaborative learning starts from active interaction
among people. For collaborative learning to improve learning effectiveness, the people
learning together need to reach a critical mass (Jiang & Ting, 2000), and active
interactions among people are very crucial. In this context, ALN can be regarded as an
optimal learning environment where learners can construct knowledge through
interactions with others (Harasim et al. 1995; Roblyer et al. 1996). Above all, computer
mediated communication supports parallel communication and provides more equal
opportunities for students to voice their opinions (Hiltz, 1994) as well as the most
effective environment for generating diverse ideas (Gallupe et al. 1992; Dennis &
Valacich, 1993; Valacich et al. 1994). The enhanced communication and interaction in
turn can result in improvement in learning by facilitating learners to actively create
knowledge through collaboration with their peers.
Against this backdrop, it can be safely said that ALN offers a learning
environment desirable for collaborative learning. In this regard, the following section
will review how interaction, the seed for collaborative learning, takes place in CMC
environments compared to FTF, and examines advantages and disadvantages of CMC-
based interactions.
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3.2 Face-to-Face vs. Computer-Mediated Communication
The difference of communication mode between the FTF and CMC environment brings
about different communication and interaction patterns. Thus, it will be of assistance to
compare communication and interaction patterns between the two environments in
understanding the dynamics of collaborative learning.
Based on a literature review, FTF and CMC produce different interaction patterns.
Among other things, CMC seems to be more task-oriented than FTF. CMC can support
problem solving more effectively and efficiently than FTF communication by facilitating
more focused, task-oriented communication (Jonassen & Kwon, 2001). Interestingly
enough, CMC groups were found to feel more satisfied with group work processes than
FTF groups when they were solving ill-structured problems despite the fact that it
required more efforts to solve ill-structured problems because of their complexity. The
findings of Jonassen & Kwon (2001) can be mostly attributed to unique features of the
CMC environment, that is, every participant feels freer to voice his/her opinions, and the
flexibility and delayed interaction enable deeper and more reflective thinking (Harasim,
1989).
In CMC, participants tend to employ a different strategy in problem solving
patterns than in FTF communication. CMC participants focus on organizing problems
and use lecturing-type communication (Hillman, 1999). This could be attributed to the
fact that CMC provides participants with enough time to think over their ideas and
organize thoughts before they speak out. Also, CMC groups focus on solving their
disagreements based on parallel and pooled coordination strategies, while FTF groups try
to solve their problem sequentially (Benbunan-Fich et al. 2001).
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As mentioned earlier, another major feature of CMC is that it provides a more
democratic environment for participants to voice their opinions freely. Meanwhile, a
FTF environment could intimidate introverted participants through its competitive
atmosphere (Jehng, 1997). Thus, participants may not be on an equal footing in the
process of problem solving in FTF environment. The more active participant tends to
dominate the process.
Based on these findings, it can be safely said that CMC does not distort
interaction patterns, and could be an effective communication mode. Nonetheless,
CMC has disadvantages stemming from the fact that it does not allow immediate and
direct interactions among people. Since they are mediated by computer conferencing
system, people may feel difficulties in interacting with others (Carr-Chellman et al. 2000;
Curtis & Lawson, 2001). The new environment created by CMC seems to raise a need
for scaffolding to help students adapt to their new learning environment easily and
quickly. Carr-Chellman et al. (2000) find a need for scaffolding for the CMC
environment. Pointing out that the Web board and email were not of much help, they
posited that in order to facilitate collaborative learning, instructors need to make sure that
students are accustomed to their online learning environment to such an extent that they
do not feel that the online learning environment constrains their collaborative work. As
part of strategies to design successful online courses, the authors suggest the following
list to course designers:
• Attempt Web-based collaborative authentic learning step by step.
• Provide audio support.
• Provide technical support.
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• Ensure the learners have appropriate entry-level skills.
These guidelines are meant to ensure that learners are not confused and frustrated in the
online learning environment and to help them participate in collaborative work actively.
Another major disadvantage of CMC is that it lacks social features. When it
comes to discussing social features in relation to communication media, social presence
is at the top of the list. Short et al. (1976) define social presence as "the degree of
salience of the other person in a mediated communication and the consequent salience of
their interpersonal interactions" (p. 65). Social presence theory posits that social
presence is inherent in a communication medium, and thus a certain medium has higher
social presence than others. The theory suggests that communication media which can
convey more social cues, which are warm, personal, sensitive, and sociable, will provide
a higher level of social presence. For example, video-conferencing has a higher social
presence than electronic mail. Computer-conferencing has lower social presence and is
less warm than FTF communication (Fulk et al. 1987). Also, media rich in social
presence can transmit richer information.
Another theory which is in the same vein as social presence theory is media
richness theory. Media richness theory maintains that communication effectiveness of a
medium is determined by the degree to which the medium can resolve uncertainty and
ambiguity of information (Daft & Lengel, 1986). Face-to-face communication is
considered a rich medium which can best resolve ambiguity, while asynchronous
computer-mediated communication is regarded as a less rich medium which is
appropriate for resolving uncertainty (lack of information), but not ambiguity.
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Parks and Floyd (1996) argue that text-based interaction leads to impersonal, poor
relationships because it lacks human voices and social cues. Many studies have found
that a small number of cues tend to impersonalize communication interactions (Siegel et
al. 1986; Sproull & Kiesler, 1986; Culnan & Markus, 1987). The reason why social
presence and media richness theories are frequently discussed in relation to CMC and
ALN is that social factors are found determining success or failure of online courses
(Kaye, 1991). In fact, social presence affects the quality of online interactions (Tu &
McIsaac, 2002) and can be an indicator of learners' satisfaction and perceived learning
(Richardson & Swan, 2003).
Based on findings to date, there emerges a need to enrich text-based
communication in ALN. Assuming that social presence is inherent in a medium itself,
the need could be met by adding an additional communication medium to the text-based
communication of ALN. The following section will be devoted to exploring
possibilities of adding media to the ALN environment in order to enhance learning
effectiveness.
3.3 Learning with Media
Learning with media has long been a controversial topic which seems to remain an open
question. Most of the controversy has centered around whether media affects learning,
or which media are more effective for learning. However, as long as the discussion
revolves around these questions, no further progress is expected in finding the best
possible solutions to learning with media. It is time to reframe the question from a
different perspective focused on learners (Jonassen et al. 1994). Granting that media per
16
se may not affect learning — the "no significant difference" phenomenon — it seems that
certain qualities of media affect particular cognitive processes of learners (Quealy &
Langan-Fox, 1998). Thus, the correct question should be: How can media be used in
the learning environment to facilitate the learning process so that learners can reap the
best possible results of learning with media?
Multimedia can play an important role in diversifying the ALN learning
environment, which can easily become monotonous due to its heavy dependence on text-
based communication. Multimedia can provide new opportunities for new kinds of
articulation and reflection by students (Guzdial, 2001). Also, multimedia can be used to
present information in diverse ways based on cognitive objectives of learning at different
levels of comprehension (Stemler, 1997).
In administering multimedia, there should be some principles and guidelines to
use them more effectively as well as efficiently. Some say that the system should be
flexible enough to accommodate different needs of users so that so-called "tool burnout"
will not happen (Scigliano & Levin, 2000). Some say that multimedia should be able to
stimulate curiosity and motivate learning (Diaz, 1999). Others say that the multimedia
environment should be designed to minimize the cognitive load of the learner (Iding et al.
2002).
Above all, the top priority should be placed on accommodating the needs of
learners (Mellon, 1999). No matter how well media are designed and how seamlessly
they are integrated into instructional design, they may be nothing more than a waste of
resources unless the learner uses them and gets help from them. Therefore, media,
instructional design and learners need to be amalgamated into the learning context to
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achieve optimal learning objectives. The biggest challenge seems to be how to motivate
learners and get them to be committed to the learning process, while making the most use
of each other's skills and knowledge (Ruokamo & Pohjolainen, 2000).
In introducing multimedia features into ALN, the focus should be placed on
facilitating interaction among ALN learners to eventually enhance collaborative learning.
In this vein, the introduction of an additional medium to ALN environments needs to be
viewed from the perspective of instructional technology. In fact, a distance learning
environment should be evaluated from the perspective of delivery technology and
instructional technology (Clark, 2000). Learning with media should be discussed in the
context of instructional technology. What does facilitate the learning process is not only
the capabilities of the media themselves, but the creative instructional strategy (Morrison,
1994).
Instructional technology aims at increasing effectiveness, efficiency, and appeal
of instruction to enhance learning (Newby et al. 1996). Clark's (1983) famous truck
analogy that "... media are mere vehicles that deliver instruction but do not influence
student achievement any more than the truck that delivers our groceries causes changes in
our nutrition" (p. 445) may overlook the fact that media can affect cognitive efficiency of
learners (Cobb, 1997). Given that one of the major aims of instructional technology is
to help learners learn more efficiently, the role of media as a tool to enhance cognitive
efficiency of learners deserves attention.
The appeal of instruction to students also plays a crucial role in the learning
process by attracting learners' attention and increasing their motivation for learning
(Newby et al. 1996). Motivation in turn can influence students' selection of their
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learning goals and pursuit of the goals (Keller, 1983). Motivation encourages learners to
be involved and sustain their learning process. Previous research shows that academic
cognition is influenced by motivational and emotional factors (Bandura, 1997; Bransford
et al. 1999; Pintrich et al. 2002). In fact, motivation has been an issue of significance in
the literature of instructional design and technology.
Although there is a cornucopia of issues regarding the study of motivation, three
issues stand out: intrinsic vs. extrinsic, trait vs. state, and affective vs. cognitive (Keller &
Litchfield, 2002). The distinction between extrinsic and intrinsic motivation is based on
how people are motivated. Extrinsic motivation influences human behavior through
reinforcement, e.g. pay or promotions, while intrinsic motivation affects the performance
of an activity due to satisfaction stemming from the performance per se (Deci & Ryan,
1987; Vallerand, 1997). In this context, perceived usefulness can be regarded as an
example of extrinsic motivation, while enjoyment is regarded as an example of intrinsic
motivation (Davis et al. 1992).
The distinction between motivational characteristics as trait or state is determined
by the stability of the motivational characteristics (Keller & Litchfield, 2002). As the
terms imply, a trait is sustainable while a state can be changed easily by external stimuli.
However, it is very difficult to distinguish motivational characteristics as traits or states,
and often both characteristics are mixed (Berlyne, 1965; Rotto, 1994). Thus,
instructional design and technology should be adopted such that both trait and state
features of motivation could be addressed and developed to enhance learning.
Whether to view motivation from the perspective of the affective domain only, or
both affective and cognitive domain, is also of interest regarding the use of digital audio
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in the ALN environment. Some view motivation primarily from the cognitive domain
(Weiner, 1974), but it seems to be more cogent to interpret motivation as having both
affective and cognitive features (Keller & Litchfield, 2002). For example, emotion
plays an important role in online learning (O'Regan, 2003).
3.4 Application of Digital Audio
Of the wide gamut of multimedia, this study chooses digital audio as an instructional
technology to diversify the ALN environment. The selection of multimedia is basically
motivated by an idea that the addition of multimedia to the learning process could
enhance the learning process with a minimal increase of additional resources, so that any
ALN classroom can adopt them. In this vein, digital audio seems to be an optimal
choice because anyone can record on their PCs if they have a microphone plugged into
their PC.
In addition to its simplicity and practicability, digital audio has strong benefits as
an instructional technology. Audio has long been used in the field of instruction (see










1906 — Electronic amplifying tube
1927 — First musical film
1932 — Television
1935 — Magnetic tape recorders
1945 — Audiotape recorder
1956 — Videotape recorder
1966 — Audio cassette tapes
1975 — Optical videodisc
1982 — Audio CD player
1984 — CD-ROM
1986 — Digital audiotape (DAT)
1994 — HDTV
1995 — Streaming audio (Real Audio)
1997 - DVD
Figure 3.1	 Development of audio technologies.
(Source: Barron, 2004)
The potential of digital audio as an instructional technology to help the learning
process is significant. When new information is input through our sensory organs, such
as eyes and ears, it is processed into knowledge while going through the working and
long-term memory (Quealy & Langan-Fox, 1998). Baddley (1992) suggests that the
working memory is a three-part system: central executive system, visuospatial sketch pad
and phonological loop. The central executive system controls both attention and the two
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slave systems of visuospatial sketch pad and phonological loop. The visuospatial sketch
pad processes visual images while the phonological loop deals with speech-based
information.
What catches attention in working memory is that its capacity of processing
information is limited. In other words, if the amount of incoming information exceeds
the processing capacity of working memory, the excessive information is not processed.
Given the limited capacity of working memory, it is very crucial how to present learning
material in such a way that working memory is not saturated while the incoming
information is processed effectively and efficiently. In this vein, it seems to be a good
strategy to provide learning material in both image (non-verbal) and audio (verbal)
format simultaneously to utilize our working memory efficiently.
Dual coding theory (Paivio, 1971) is based on the structure of working memory
having two slave systems, each of which independently deals with verbal information,
such as text or audio, and non-verbal information, such as images. According to the
theory, information is processed by one of these two channels based on its format, and
learning is more effective when information is processed referentially through the two
channels than when information is processed through only one channel. Referential
processing helps learners create more cognitive paths that can be followed to retrieve the
information (Mayer & Anderson, 1991). Studies have shown that two media tend to
provide better learning than one (Mayer & Anderson, 1992; Moreno & Mayer, 1999;
Tabbers et al. 2000). However, the notion of "the more, the better" does not seem to be



















As explained above, information is processed through two separate channels in
working memory. However, the processed information should be integrated for
learning to take place ultimately. The stage of integration is also affected by the limited





Figure 3.2	 Cognitive theory of multimedia learning.
(Source: Mayer, 2001)
Since working memory is limited in terms of its capacity, learning could be
interfered with if the limited capacity of working memory is saturated by extraneous
cognitive load which is not directly related to the learning material itself (Chandler &
Sweller, 1991). Cognitive load theory is focused on minimizing the cognitive load
required to integrate information represented in different modalities. The gist of
cognitive load theory is to minimize split-attention through modality effects (Tabbers et
al. 2000). In other words, dual mode of information representation (verbal and non-
verbal) facilitates learning if the dual mode is presented contiguously without distracting
the attention of learners. Like all other theories, these two theories may not be always
supported. Nonetheless, these two theories hold many implications for learning in the
ALN environment because they could offer guidelines for presenting learning materials.
Based on these studies, the current ALN environment, where information is
mostly delivered through eyes, may fail to utilize the potential of sensory-modality
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combination, placing ALN learners at a disadvantage in terms of cognitive processing of
learning materials compared to face-to-face learners. Thus, digital audio is a good
choice to diversity the ALN environment and improve the learning experiences of
learners.
As discussed above, the application of digital audio to the ALN environment
should be conducted based on the principles of instructional design to ensure that it is
incorporated properly into ALN classrooms. However, the principles of instructional
design may not reveal the acceptance of digital audio by ALN learners as users of a
technology. Thus, this study applies the Technology Acceptance Model (TAM) to
examine how ALN learners perceive the use of digital audio in the ALN environment.
3.5 Digital Audio and Technology Acceptance Model (TAM)
The technology acceptance model (TAM), a classical model of user acceptance of a
technology, is based on the premise that beliefs and attitudes of users toward a
technology will affect their adoption of the technology (Davis, 1989). In other words,
perceived usefulness and perceived ease of use of a technology will determine whether or
not the technology will be accepted by its users. Thus, TAM enables us to predict how
a technology will be accepted by its users.
TAM has long been well accepted in the information technology literature about
the use of computer software (Bagozzi et al. 1992), e-mail (Gefen & Straub, 1997),
gender and social influence (Venkatesh & Morris, 2000), voice-mail and word processors
(Adams et al. 1992), spreadsheets (Mathieson, 1991), DBMS (Szajna, 1994), GSS (Chin
& Gopal, 1995). This study may increase the information technology literature about
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TAM, providing an opportunity to examine how TAM works in the field of distance
learning.
Although TAM has been applied traditionally to information technologies or
systems, and digital audio may not be regarded as an information technology, TAM could
still shed light on how ALN learners react to digital audio by examining perceived
usefulness and perceived ease of use of digital audio by ALN learners which will
influence their attitudes toward digital audio and eventually affect their learning
experiences with it. Thus, the TAM model can help to determine whether digital audio
could contribute to enriched learning experiences of ALN learners.
CHAPTER 4
RESEARCH OBJECTIVES AND HYPOTHESES
Based on literature review, one of the most important features of ALN is that it can
provide a good environment for collaborative learning which can significantly enhance
learning effectiveness (Stacey, 1999; Hiltz et al. 2000). Collaborative learning
originates from active involvement of learners in their learning process (Alavi, 1994), and
is an effective learning mode (Alavi et al. 1995). The objective of this study is to
investigate the potential of digital audio as a supplementary communication medium to
enhance collaborative learning in ALN. The focus of the study will be placed on
examining the applicability of digital audio and its potential benefits in ALN. In this
vein, major research questions are:
• Can digital audio enhance collaborative learning in ALN? If so, how? If not, why?
• If digital audio can enhance collaborative learning in ALN, what instructional strategies
can maximize the benefits of digital audio?
In this study, digital audio will be utilized as a supplementary communication
medium in two different formats of assignments in ALN courses: discussion/debate and
presentation. For discussion/debate assignment, digital audio will be used in the format
of .wav or .mp3 files which are recorded by students themselves, while it will be used in
the format of a narrated Microsoft PowerPoint slide show for presentation. Thus,
correlations between assignment formats and communication media will be examined:
discussion/debate in text vs. discussion/debate in voice recording in addition to text
outline, and presentation in plain MS PowerPoint slide show vs. presentation in narrated




Previous research finds that text-based interaction lacks social cues (Parks & Floyd,
1996), and lack of cues can lead to impersonalized communication interactions (Sproull
& Kiesler, 1986). In fact, social presence is a necessary element in producing enriched
relations among people. Given that participants in ALN do not see each other, and they
communicate with each other in text for the most part, the significance of social presence
is very high for successful ALN learning. The lack of social presence in the ALN
learning environment may be mitigated by the incorporation of digital audio based on the
research finding that human voice can increase social presence (Reeves & Nass, 1996).
Therefore:
H1 a: ALN learners doing their discussion/debate or presentation assignments using text
plus digital audio will perceive a higher level of social presence than those doing the
same assignments using only text.
The two different uses of digital audio for two different assignment formats are
expected to produce a different level of social presence. Therefore, the following
research question is raised:
RQ1: Is there any correlation between communication medium (text vs. digital audio)
and assignment format (debate/discussion and presentation) in terms of the level of social
presence?
Also, consistent with previous research findings that social presence can be an
indicator of satisfaction, and that perceived learning of ALN learners (Richardson &
Swan, 2003) and collaborative learning is determined by the level of perceived learning
and satisfaction of learners (Alavi, 1994):
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Hlb: A higher level of social presence will lead to a higher degree of perceived learning.
Mc: A higher level of social presence will lead to a higher degree of satisfaction with the
assignment.
Social presence is also expected to influence the level of interactions among ALN
learners. Preece (2000) found that social presence can result in better communication in
the online environment. Thus:
H1 d: A higher level of social presence will lead to a higher degree of interaction among
ALN learners.
Interaction plays a very important role in ALN. It illustrates how actively
students participate in their learning process, which is crucial for effective learning
outcome (Jiang & Ting, 2000). Previous research shows that interaction has a positive
correlation with the level of learning perceived by students taking online courses
(Fredericksen et al. 2000; Swan, 2001; Picciano, 2002; Benbunan-Fich & Hiltz, 2003;
Rovai & Barnum, 2003). Consistent with these findings:
HI e: A higher level of interaction will lead to a higher degree of perceived learning.
In addition, the characteristics of ALN learners, e.g. whether they are graduate or
undergraduate or whether or not English is their native language, as well as course type,
may affect the use of digital audio in terms of the level of social presence and the
correlations among satisfaction, interaction, and perceived learning. Therefore:
RQ2: Is there any moderating effect of the characteristics of ALN learners on the
reaction to communication medium in terms of the level of social presence?
RQ3: Is there any moderating effect of the characteristics of ALN learners on the
correlation between the level of social presence and interaction?
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RQ4: Is there any moderating effect of the characteristics of ALN learners on the
correlation between the level of social presence and perceived learning?
RQ5: Is there any moderating effect of the characteristics of ALN learners on the
correlation between the level of social presence and satisfaction?
4.2 Motivation and Instructional Design
One of the major factors to affect the learning process is motivation of learners.
Research shows that motivation influences students' selection of learning goals and
pursuit of the goals (Keller, 1983; Keller & Litchfield, 2002) and plays a crucial role for
effective instruction (Bohlin, 1987). Zvacek (1991) says that the significance of
motivation cannot be overestimated in the learning process of distance learning.
Although there are many issues about motivation, this study will focus on the distinction
between extrinsic and intrinsic motivation (Calder & Staw, 1975; Pinder, 1976) to
examine how digital audio influences the learning process of ALN learners.
Extrinsic motivation refers to the reward gained by performing an activity, while
intrinsic motivation refers to the enjoyment of performing an activity per se (Davis et al.
1992). Research shows that intrinsic motivation is positively correlated to cognitive
outcomes (Deci & Ryan, 1985; Ryan & Deci, 2000) and encourages students to be
autonomous and self-determined (Pintrich, 2003). Given the importance of these two
classes of motivation for the learning process, the effect of digital audio on these two
classes of motivation will provide us with precious information on how to apply digital
audio in the ALN environment.
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In studying the role of motivation in the use of digital audio, this study will
measure engagement and perceived usefulness as surrogates for intrinsic and extrinsic
motivation, respectively. Research shows that engagement involves intrinsically
motivated cognitive processes (Kearsley & Shneiderman, 1998) and is called "the
mobilization of cognitive, affective, and motivational strategies for interpretive
transactions" (p. 215) (Bangert-Drowns & Pyke, 2001). Thus, engagement could
become an appropriate surrogate for intrinsic motivation.
Also, given that an instructional technology should contribute to enhancing the
learning process, it is important to examine how useful digital audio is for learners. The
sense of usefulness could be interpreted as a reward for ALN learners who use digital
audio. In addition, the level of perceived usefulness is an indicator of the future use of a
technology (Davis, 1989), which may also apply to the use of digital audio.
Above all, the incorporation of digital audio is expected to contribute to enriching
learning experiences of ALN learners. Previous research shows that any learning
experience involving more than one medium for the exchange of information can
transform the learning experience into an engaging one (Burill et al. 1994; Collis, 1995).
Thus, students are expected to be more engaged when they speak and listen in addition to
typing and reading than when they only type and read.
H2a: ALN learners doing their discussion/debate or presentation assignments using
digital audio in addition to text will feel a higher level of motivation than those doing the
same assignments using only text.
H2b: A higher level of motivation will lead to a higher degree of interaction among
students.
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Also, based on Alavi et al. (1995) that engagement — intrinsic motivation — plays a
crucial role in the learning process, and can eventually lead to enhanced collaborative
learning, which can be determined by the level of perceived learning and satisfaction of
learners (Alavi, 1994):
H2c: A higher level of motivation will lead to a higher degree of perceived learning.
H2d: A higher level of motivation will lead to a higher degree of satisfaction with the
assignment.
The two different formats of digital audio for two different assignment formats
are expected to produce different levels of motivation. Therefore, the following
research question is raised:
RQ6: Is there any correlation between communication medium (text vs. digital audio)
and assignment format (debate/discussion and presentation) in terms of the level of
motivation?
Meanwhile, the two classes of motivation might have a different effect on the use
of digital audio. Thus, the following research questions are raised:
RQ7 : Is there any difference in the correlation between the two classes of motivation and
the degree of interaction?
RQ8: Is there any difference in the correlation between the two classes of motivation and
the degree of perceived learning?
RQ9: Is there any difference in the correlation between the two classes of motivation and
the degree of satisfaction?
In addition, the characteristics of ALN learners, e.g. whether they are graduate or













may affect the reaction to digital audio in terms of the level of motivation and the
correlations among satisfaction, interaction, and perceived learning. Therefore:
RQ10: Is there any moderating effect of the characteristics of ALN learners on the
reaction to communication medium in terms of the level of motivation?
RQ1 1: Is there any moderating effect of the characteristics of ALN learners on the
correlation between the level of motivation and interaction
RQ12: Is there any moderating effect of the characteristics of ALN learners on the
correlation between the level of motivation and perceived learning?
RQ13: Is there any moderating effect of the characteristics of ALN learners on the
correlation between the level of motivation and satisfaction?
Satisfaction
* Motivation will be measured by engagement (intrinsic motivation) and perceived
usefulness (extrinsic motivation).
Figure 4.1	 Relationship between communications media and learning effectiveness.
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4.3 Technology Acceptance Model (TAM)
As mentioned earlier, the technology acceptance model (TAM) is applied to examine
how ALN learners accept digital audio in their learning process. Given that TAM has
long been used as a tool to predict the acceptance of an information technology, it could
shed light on the acceptance of digital audio in ALN. Based on previous research
findings about the significance of motivation (Csikszentmihalyi, 1975; Lowe & Krahn,
1989; Gefen & Straub, 1997; Venkatesh, 1999), this study adds intrinsic motivation to
TAM as a mediating variable. For example, past research has shown that intrinsic
motivation lowers the level of anxiety as well as affects the learning process positively
(Csikszentmihalyi, 1975), and increases perceived ease of use (Venkatesh, 1999).
Consistent with these findings:
H3a: A higher level of perceived ease of use of digital audio will lead to a higher degree
of behavioral intention to use.
H3b: A higher level of perceived usefulness will lead to a higher degree of behavioral
intention to use.
H3c: A higher level of intrinsic motivation, which is measured by engagement, will lead
to a higher degree of perceived ease of use of digital audio.
Given that intrinsic motivation increases perceived ease of use (Venkatesh, 1999)
and the equation of TAM is behavioral intention to use = perceived ease of use +
perceived usefulness:
H3d: The influence of perceived ease of use on behavioral intention to use digital audio
will be stronger for students who report a higher level of intrinsic motivation than for
those who don't.
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In this study, digital audio is used in two different formats: pure digital audio file
[.wav or .mp3] and narrated Microsoft PowerPoint slide show in two different assignment
formats: debate/discussion or presentation. This may influence the level of perceived
ease of use and usefulness, and eventually behavioral intention to use digital audio.
Thus, the following research questions are raised:
RQ14: Is there any difference between the two different formats of digital audio use in
terms of perceived ease of use?
RQ15: Is there any difference between the two different formats of digital audio use in
terms of perceived usefulness?
RQ16: Is there any difference between the two different formats of digital audio use in
the degree of influence of perceived ease of use on behavioral intention to use digital
audio?
RQ17: Is there any difference between the two different formats of digital audio use in
the degree of influence of perceived usefulness on behavioral intention to use digital
audio?
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Figure 4.2 Application of TAM to digital audio use in ALN.
Finally, two more research questions are raised:
RQ18: Is there any relationship between the behavioral intention and perceived
learning?





During Summer 2003, a pilot study was conducted with a total of 75 students in four DL
sections: two separate sections of CIS350-450 (Computers and Society), one section of
CIS390 (Requirements Analysis and System Design), and one section of CIS675
(Evaluation of Information Systems). One section of CIS350 used Flash animation
tutorials and oral presentation in the format of narrated Microsoft PowerPoint
presentation, CIS390 did oral presentation in the format of narrated Microsoft
PowerPoint presentation, and the other section of CIS350 and CIS675 did not use any
multimedia.
The subjects answered both pre and post questionnaires in the beginning and at
the end of the Summer session. The pre questionnaire measured learning styles based
on the Index of Learning Styles (ILS) (http://www.ncsu.edu/felder-public/ILSpage.html)
developed by Richard M. Felder and Barbara A. Soloman of North Carolina State
University, and the post questionnaire measured students' perceptions of multimedia use
in their course activities. Based on the pre questionnaire results, subjects were classified
into four categories of learning styles: visual vs. verbal, sensing vs. intuitive, active vs.
reflective, and sequential vs. global. It was found many students showed balanced
learning styles. For example, in the visual vs. verbal category, 18 students were found
to be visual learners, while nine students were found to be verbal learners. The
remaining 48 students were balanced, i.e. neither visual nor verbal.
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Since the data failed to satisfy the normality requirement, non-parametric
ANOVA was used to test the hypotheses. Unfortunately, however, no significant results
were found, although a very weak relationship was found between learning style (visual
learnerS) and multimedia use in terms of community building (p = 0.08) and perceived
learning (p = 0.096). Considering that the number of data sets was only 18 (visual
learnerS), this weak relationship may develop into a significant result when the data sets
increase.
Based on the first pilot study results, it was found that the research needs to focus
on one multimedia feature, rather than several ones. The major reason is that it was not
easy to include several multimedia features into the course syllabi. Also, it is not easy
to measure each multimedia feature separately while avoiding confounding effects.
Thus, the study was changed to focus on digital audio. Also, it was found that it would
be more effective and efficient to focus on the constructs of perception of social presence
and perceived learning of the use of digital audio by learners, rather than their evaluation
of the entire course, given that there exist many confounders. In addition, based on the
finding that many students are balanced in their learning styles, the measurement of
learning styles was replaced with the measurement of motivation which plays an
important role in learning effectiveness.
The second pilot study was conducted in Fall 2003 using the two sections of
CIS350 Computers and Society and one section of CIS465 Advanced Information
Systems with a total of 54 students. In the second pilot, no significant results were
found in all factors. This may be attributed to the small number of data sets (N = 54).
Interestingly enough, the social presence was found to be a little bit higher in text use
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(M = 22) than audio use (M = 20), although it was not significant. This result may stem
from the fact that students are more accustomed to using text than audio. Thus, in order
to address the effect of digital audio as a communication medium, the Technology
Acceptance Model (TAM) was added to the research design. Given that TAM has been
used to predict behavioral intention to use an information system based on perceived ease
of use and usefulness of the system, TAM is expected to shed light on how students
accept digital audio in their learning process.
5.2 Subjects
A total of 93 students enrolled in four DL courses at New Jersey Institute of Technology
(CIS265 Introduction to Information Systems, CIS350 Computers and Society, CIS465
Advanced Information Systems, and CIS677 Information System Principles) participated
in this field experiment in the Summer and Fall semesters of 2004. As part of their
course assignments, subjects did presentations in the format of narrated Microsoft
PowerPoint slide shows, or text-only plain PowerPoint slide shows, or did
discussion/debate assignments in text outline plus digital audio (.wav or .mp3) or text
format.
5.3 Procedures
Depending on the assignment type, different formats of digital audio were used, i.e. for
debate/discussion assignment, voice recording was used, while for presentation, narrated
Microsoft PowerPoint slide shows were used. In other words, two sets of 1 x 2 field
experiments were conducted. This experiment controlled only communication media,
38
and all other conditions, such as experiment schedules and assignment contents, were
determined by the instructors based on their course syllabi. The experiment timetable is
shown in Table 5.1.
Table 5.1 Experiment Timetable
Courses Periods Assignment Types Media Used
CIS350 Computers
and Society






Sep.29 — Oct. 13,
2004





Oct. 25 — Nov.13,
2004









Oct.7 — 25, 2004 Discussion Text vs. voice
recording
Each class was randomly divided into two groups: one group for digital audio use
and the other group for text use. For discussion, subjects discussed their topic freely
using text or voice recording. For debate, each group was divided into two sub-groups
again so that one group took the side of pro and the other group took the side of con for a
given topic using text or voice recording. For presentation, subjects did presentations
on a given topic using plain MS PPT slide show or narrated MS PPT slide shows.
Debate/Discussion: The text group used text to provide their statements or
arguments, while the digital audio group recorded their statements or arguments using a
freeware sound recorder — Pocket Voice Recorder (PVR) (see
http://www.xemico.com/pvr/index.html  for more information on PVR). Compared to
the sound recorder provided by the Windows OS which allows only 1 minute of voice
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recording for one session, PVR allows up to 10 minutes of recording. To help students
to use digital audio, an online tutorial (http://web.njitedui-exk1736/tutorial/pvr/pvr.htm)
was provided. Subjects were instructed to provide their voice recording files together
with brief bullet pointed outlines to help listeners' understanding. Also, in order to
make sure that students could use digital audio properly, they were instructed to submit a
simple voice recording file which included their name and major/year several days before
the due date of the assignment.
While the discussion assignment asked for free discussions among students about
a given topic, the debate assignment was composed of two rounds. In the first round,
subjects posted their arguments from the perspective of pro or con depending on their
assignment, and in the second round they rebutted others' or their own arguments based
on their real opinions on the topic. During the entire activity of the assignment, each
group, i.e. text and digital audio, was not allowed to communicate with each other nor see
the other's work, in order to prevent confounders which could affect students'
performance and perception of using the given communication medium of text or digital
audio.
Presentation: The class was also randomly divided into two groups: one group
for narrated MS PPT slide show and the other group for plain MS PPT slide show.
During the entire procedures of the assignment, each group was not allowed to
communicate with each other nor see the other's work in order to prevent confounders
which could affect students' performance and perception of using the given
communication medium of text or digital audio.
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In order to help subjects to imbed narration into slides, an online tutorial prepared
by the author (http://web.njit.edut—exkl736/cis350/ppt/plain2.htm)  was provided, and the
subjects were also instructed to post a simple narrated slide which included their name
and major/year several days before the due date of the assignment, which was examined
by the author to make sure that they could properly create narrated MS PPT slide show.
Immediately after the subjects completed their assignments, an online
questionnaire was provided to examine their perception of using digital audio (for
presentation assignments http://westwing.njitedu/multimedia/pre_presentation.cfrn and
for debate/discussion assignments http://westwing.njit.edu/multimedia/pre_debate.cfm) .
In order to increase response rates, subjects were given extra credits or another
assignment was waived in return for completing the questionnaire. Also, face-to-face or
phone interviews were conducted with a small number of randomly chosen students for
in-depth analysis of their perceptions of digital audio use. While the questionnaire
might constrain subjects' perceptions within predefined constructs, the interview could
elicit fuller perceptions from subjects regarding their digital audio use. The interviews
were conducted on a voluntary basis, so that only those who agreed were interviewed.
The entire interview was tape-recorded.
5.4 Measurement of Variables
The degree of interaction was counted in the transcript of course platform, i.e. WebBoard.
Gender and assignment type were collected from the background question items of the
questionnaire. 	 Depending on assignment types, all questionnaire items were
personalized (see Appendix C). For example, "communication medium" was changed
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to "text" or "digital audio in addition to text." In order to examine whether there would
be a difference regarding students' perceptions of digital audio use depending on two
different user perspectives: active use vs. passive use, each question item was asked twice
for active use when the subjects created their assignments and passive use when the
subjects viewed/listened to other students' work.
Social presence was measured using the original measure by Short et al. (Short et
al. 1976) combined with the instrument by Burke and Chidambaram (1999). Items were
measured using a 5-point semantic anchoring scale (see Table 5.2). The numbers shown
in the first columns of Tables 5.2 to 5.8 represent the original question item numbers as
they appeared in the questionnaire.
Table 5.2 Measurement of Social Presence
Item No. Questions/Statements
1 Impersonal vs. Personal
2 Warm vs. Cold
3 Distant vs. Close
4 Dehumanizing vs. Humanizing
5 Expressive vs. Inexpressive
6 Emotional vs. Unemotional
7 Insensitive vs. Sensitive
8 Sociable vs. Unsociable
Intrinsic motivation (engagement) was measured using the engagement measure
by Webster & Ho (1997) which was adapted for the purpose of this study. Items were
constructed as 5-point Likert-type scales ranging from strongly agree to strongly disagree
(see Table 5.3).
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Table 5.3 Measurement of Engagement
Item No. Questions/Statements
9 The communication medium which I used in the assignment kept me totally absorbed
in the assignment.
14 The communication medium which I used in the assignment held my attention.
20 The communication medium which I used in the assignment excited my curiosity.
25 The communication medium which I used in the assignment aroused my imagination.
30 The communication medium which I used in the assignment was fun.
32 The communication medium which I used in the assignment was intrinsically
interesting.
Note: the underlined part was personalized for subjects depending on their media type.
Perceived learning was measured based on Hiltz (1994). Question items are
adapted for the purpose of the study and provided as 5-point Likert-type scales ranging
from strongly agree to strongly disagree (see Table 5.4).
Table 5.4 Measurement of Perceived Learning
Item No. Questions/Statements
10 I developed an ability to communicate clearly about the topic discussed in the
assignment.
15 I gained a good understanding of the subject area that I discussed in the assignment.
21 I learned to identify central issues in the area that I discussed in the assignment.
26 My skill in critical thinking was increased.
31 I learned a great deal of factual information about the subject area that I discussed in
the assignment.
33 I became more interested in the subject area that I discussed in the assignment.
Satisfaction with the assignment was measured based on the following question
items which are adapted from Richardson and Swan (2003). Question items were
constructed as 5-point Likert-type scales ranging from strongly agree to strongly disagree
(see Table 5.5).
Table 5.5 Measurement of Satisfaction
Item No. Questions/Statements
11 I enjoyed doing the assignment.
17 The assignment was a waste of time.
23 I was satisfied with the procedures of doing the assignment.
28 I was frustrated in doing the assignment.
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Perceived ease of use, perceived usefulness, and behavioral intention were
measured using the instrument by Venkatesh and Morris (2000) which was developed
based on Davis (1989), Davis et al. (1989), and Taylor and Todd (1995a; 1995b). Items
were constructed as 5-point Likert-type scales ranging from strongly agree to strongly
disagree (see Tables 5.6 to 5.8).
Table 5.6 Measurement of Perceived Ease of Use
Item No. Questions/Statements
16 Interacting with the communication medium did not require a lot of my mental effort.
22 I find the communication medium to be easy to use.
27 I find it easy to get the communication medium to do what I want it to do.
Note: the underlined part was personalized for subjects depending on their media type.
Table 5.7 Measurement of Perceived Usefulness
Item No. Questions/Statements
12 Using the communication medium improved my performance in the assignment.
18 Using the communication medium in the assignment increased my productivity.
24 Using the communication medium enhanced my effectiveness in the assignment.
29 I find the communication medium to be useful in the assignment.
Note: the underlined part was personalized for subjects depending on their media type.
Table 5.8 Measurement of Behavioral Intention to Use
Item No. Questions/Statements
13 Assuming I had access to the communication medium, I intend to use it.
19 Given that I had access to the communication medium, I predict that I would use it.
Note: the underlined part was personalized for subjects depending on their media type.
Also, open-ended questions were used to collect general evaluation of digital
audio use and suggestions to improve its use.
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Table 5.9 Open-Ended Question Items
Item No. Questions/Statements
27 Do you have any suggestions for improving the use of audio in the distance learning
course?
28 If you post a message, would you use text or digital audio? Why?
29 If you read messages of others, would you read text or listen to digital audio? Why?
30 Overall, how would you evaluate the use of digital audio compared to text?
- Much better than text
- Somewhat better than text
- No difference
- Somewhat worse than text
- Much worse than text
Why?
31 Did you use or attempt to use mobile computing devices while engaging in the
assignment? If so, what devices did you use; for what purposes; what advantages
and problems did you encounter?
CHAPTER 6
DESCRIPTIVE ANALYSES
The purpose of this chapter is to examine the reactions of ALN students to the use of
digital audio. Section 6.1 discusses the demographic features of the participants,
Section 6.2 reviews the overall results for perceptions of student-to-student asynchronous
digital audio use and Section 6.3 examines the constructs.
6.1 Demographic Characteristics of Subjects
Table 6.1 shows the demographic homogeneity of the students who participated in this
field experiment. A total of 93 students participated in the field experiment in the
Summer and Fall semesters in 2004, but seven of them were not included in the data
analysis because it was found that they failed to follow the experiment procedures, e.g.
consult the tutorial to make their digital audio artifacts, view and comment on others'
work before they respond to the questionnaire, etc. As a result, the final analysis was
conducted on the data from 86 students who satisfied the experiment requirements.
Among the 86 participants, 34% were female and the average age was 27. In
terms of degree programs they were in, 70% of them were undergraduate students,
followed by Masters (29%) and Ph.D. (1%). Sixty-two percent said that English was
their 1 st language, and 99% of them evaluated their computer self-efficacy as average or
above. For distance learning experiences, 65% said that they had taken DL courses
before and 50% of those who had previous experiences of DL answered that they took
DL courses three times or more.
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Table 6.1 Demographic Characteristics of the Sample
Characteristics N (%) Mean Std. Dev.
Gender	 Female 29 (34.1%)
Male 56 (65.9%)
Age	 20 or younger 3 (3.7%)
21 - 25 37 (45.1 %)
26 - 30 23 (28.0%) 27 6.33
31 - 35 10 (12.2%)
36 - 40 6 (7.3%)
40 or older 4 (4.9%)
Degree program	 Bachelor 60 (69.8%)
Master 25 (29.1%)
Ph.D. 1 (1.2%)
English as 1 St language	 Yes 53 (61.6%)
No 33 (38.4%)
Computer self-efficacy	 Novice 1 (1.2%)
Average 25 (29.1%)
Advanced-	 _ 60 (69.8%)
Distance learning	 Yes 56 (65.1%)
experience	 - 1 time 7 (8.1%)
- 2 times 6 (7.0%) 2 1.71
- 3 times 17 (19.8%)
- 4 times 26 (30.2%)
No 30 (34.9%)
Table 6.2 is the cross tabulation and chi square analysis of the demographic
information by condition: gender, degree program, English as 1 st language, computer
self-efficacy, and distance learning experiences. As can be seen in the table, there are
no demographic differences between text and digital audio conditions.
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Gender Female 18 11
(21.18%) (12.94%)
Male 27 29
(31.76%) (34.12%) P (X2
=1.4721, df=1) = 0.225
Total 45 40
(52.94%) (47.06%)




Ph.D. 1 0 P (X2




English as 1 st language Yes 18 15
(20.93%) (17.44%)
No 27 26
(31.40%) (30 23%). P (X2
=0 .1058 , df=2) = 0.7450
Total 45 40
(52.33%) (47.67%)



















p (x2=1.3013, df=1) = 0.8612
(10.47%) (9.30%)





6.2 Perceptions of Digital Audio Use
In order to examine how DL students perceived digital audio, frequency distribution
analyses were conducted for subjects' responses to each questionnaire item of all
constructs, and their responses were compared by mode of use (active vs. passive use)
and by digital audio format (voice recording file vs. narrated PPT presentation) to check
whether there were significant differences between the two modes of use or two digital
audio formats. To this end, a goodness of fit test was first conducted because the
normal distribution is the assumption for parametric tests. In this study, the Shapiro-
Wilk test (Ho: the sample is normally distributed), which is specifically designed to detect
departures from normality, was run, and it was found that most of the question items of
all constructs were not normally distributed at p>0.05 (see Tables D.1 to D.21 in
Appendix D). The numbers shown in the first column of each table represent the
original numbers of questionnaire items as they appeared on the questionnaire.
Depending on the results of Shapiro-Wilk test, a paired t-test or unpaired t-test
was conducted for items which were normally distributed, while the Wilcoxon test, the
nonparametric equivalent of paired t-test, or Mann-Whitney U test, the nonparametric
equivalent of unpaired t-test, was selected for items which were not normally distributed,
in order to examine whether subjects' responses are significantly different between the
two modes of use (active vs. passive) and between the two digital audio formats. All
tests were conducted as 2-tailed test with p<0.05 and Ho: there is no significant difference
between the two samples.
The perception of social presence, measured by a 5-point semantic anchoring
scale with Impersonal anchored at 1 and Personal anchored at 5, consisted of eight
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question items (see Tables E.1 to E.24 in Appendix E). Figures 6.1 to 6.4 show a
typical frequency distribution of subjects' responses to question item Q1 which asked
whether the experience of using digital audio was personal or impersonal. As can be
seen in Figure 6.1, a little over half (51%) said that the medium was personal though no
significant difference was found between active and passive use of digital audio at
p=0.096 based on Wilcoxon test (see Figure 6.2). For the two digital audio formats
(voice recording vs. narrated PPT), there was no significant difference (p=0.745 based on
Mann-Whitney U test) between the two formats of digital audio in active use (see Figure
6.3). In passive use, however, there was a significant difference between the two
formats (p=0.045 based on Mann-Whitney U test); the subjects who used voice recording
evaluated digital audio as more personal than those who used narrated PPT evaluated
digital audio as personal (see Figure 6.4).



























Figure 6.3	 Perceptions of personal vs. impersonal nature of digital audio by digital
audio format in active use.
Figure 6.4	 Perceptions of personal vs. impersonal nature of digital audio by digital




























Perceptions of personal vs. impersonal nature of digital audio by mode of
use.
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All in all, the perception of digital audio in terms of social presence was positive;
more subjects who used digital audio evaluated it as personal, warm, close, humanizing,
expressive, emotional, sensitive and sociable, rather than impersonal, cold, distant,
dehumanizing, inexpressive, unemotional, insensitive and unsociable. There was no
significant difference between the two modes of use (active use vs. passive use).
Meanwhile, a significant difference was found between the two digital audio formats in
perceptions between personal and impersonal (p=0.045 based on Mann-Whitney U test)
and between close and distant (p=0.042 based on Mann-Whitney U test) when digital
audio was used passively, indicating that voice recording was felt to be more personal
and closer than narrated PPT.
Regarding the perception of engagement (intrinsic motivation) which was
measured by six items, the evaluation of the subjects was positive in general (see Tables
E.25 to E.42 in Appendix E). More subjects said that digital audio absorbed them, held
their attention, excited their curiosity, aroused their imagination, was fun, and was
intrinsically interesting. A significant difference was found only for the question item
which asked whether digital audio held attention (p=0.029 based on Wilcoxon test),
indicating that digital audio held subjects' attention more when it was used passively than
actively. No significant difference was found between voice recording and narrated
PPT.
The perception of ease of use of digital audio, which was measured by three
question items, was found to be positive in general (see Tables E.43 to E.51 in Appendix
E). The percentage of the subjects who said that it was easy to use digital audio was a
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little higher than that of the subjects who said that it was not. No significant difference
was found between active and passive use and between voice recording and narrated PPT.
The perceived usefulness of digital audio was measured by four question items.
All in all, the percentage of the subjects who said that digital audio was useful was higher
than that of the subjects who said that it was not (see Tables E.52 to E.63 in Appendix E).
No significant difference was found between active and passive use. However,
significant differences were found between voice recording and narrated PPT; more
subjects said that narrated PPT improved their performance (p=0.027 and 0.042 based on
Mann-Whitney U test in active and passive use, respectively), their productivity (p=0.049
and 0.019 based on Mann-Whitney U test in active and passive use, respectively) and
their effectiveness (p=0.032 and 0.020 based on Mann-Whitney U test in active and
passive use, respectively).
The behavioral intention to use digital audio in the future again was measured
by two question items. The percentage of the subjects who said that they would use
digital audio again in the future was higher than that of the subjects who said that they
would not (see Tables E.64 to E.69 in Appendix E). Also, significant differences were
found between mode of use and between two digital audio formats.
For the question whether they intend to use digital audio assuming that they had
access to digital audio, more students who had used digital audio passively (p=0.029
based on Wilcoxon test) agreed, and more students who used narrated PPT answered
positively than those who used voice recording (p=0.022 and 0.011 based on Mann-
Whitney U test in active and passive use, respectively).
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For the question whether they predict that they would use digital audio given that
they had access to digital audio, the subjects who used narrated PPT responded more
positively than those who used voice recording (p=0.001 and 0.017 based on Mann-
Whitney U test in active and passive use, respectively).
For the construct of perceived learning, which was measured by six question
items, the percentage of positive evaluation of the subjects was higher than negative
evaluation in general (see Tables E.70 to E.87 in Appendix E). A significant difference
was found only in one question item which asked whether they learned to identify central
issues in the area that they discussed in the assignment; more subjects answered
positively when they used digital audio passively (p=0.011 based on Wilcoxon test).
Finally, the construct of satisfaction was measured by four question items. All
in all, the percentage of the subjects who were satisfied with using digital audio was
higher than those who were not (see Tables E.88 to E.103 in Appendix E). For the first
question about satisfaction and whether students enjoyed doing the assignment, a
significant difference was found between voice recording and narrated PPT; the PPT
group felt higher satisfaction than the voice recording group (p=0.030 based on Mann-
Whitney U test). For the question which asked whether they were satisfied with the
procedures of doing the assignment, significant differences were found between voice
recording and narrated PPT; the PPT group felt a higher satisfaction than the voice
recording group in both active and passive use (p=0.009 and 0.023 based on Mann-
Whitney U test). For the question which asked whether they were frustrated in doing
the assignment, the subjects felt a higher level of satisfaction when they used digital
audio passively (p=0.031 based on Wilcoxon test). Also, the PPT group felt a higher
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satisfaction when they used digital audio actively (p=0.002 based on Mann-Whitney U
test).
These results show that the absolute perceptions of digital audio among the
subjects, which were not compared with text, were positive in general (see Tables 6.6 to
6.11 for the mean score of each construct). In terms of mode of use and digital audio
formats, the subjects were more positive about digital audio in general when they used
narrated PPT passively, implying that narrated PPT presentation could be a format of
choice when digital audio artifacts are provided for ALN learners.
6.3 Constructs: Distribution and Bivariate Analysis
Normality is one of the most important factors in choosing parametric or non-parametric
tests to do analyze data. In order to check the normality of the distribution of the sample,
Shapiro-Wilk test was run to detect departures from normality (see Table 6.3), and
skewness (measure of symmetry) and kurtosis (measure of peakedness) of the sample
were also computed to get clues why the data failed Shapiro-Wilk test (see Tables 6.4 and
6.5).
Table 6.3 Normality Check of Constructs
Active Passive
Shapiro-Wilk Significance Shapiro-Wilk Significance
1. Social presence .990 .753 .979 .163
2. Engagement .969 .034 .974 .074
3. Ease of use .958 .007 .911 .000
4. Usefulness .928 .000 .935 .000
5. Intention .900 .000 .910 .000
6. Perceived learning .946 .001 .969 .036
7. Satisfaction .917 .000 .941 .001
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Table 6.4 Skewness Computation of Constructs
Skewness Std. Error ofSkewness
Skewness/Std.
Error
Active Passive Active Passive Active Passive
1. Social presence 0.20 -0.04 0.26 0.26 0.79 -0.15
2. Engagement -0.32 -0.22 0.26 0.26 -1.22 -0.85
3. Ease of use -0.40 -1.22 0.26 0.26 -1.56 -4.68
4. Usefulness -0.65 -0.55 0.26 0.26 -2.51 -2.13
5. Intention -0.37 -0.45 0.26 0.26 -1.43 -1.72
6. Perceived learning -0.64 -0.44 0.26 0.26 -2.47 -1.69
7. Satisfaction -0.64 -0.45 0.26 0.26 -2.48 -1.73






Active Passive Active Passive Active Passive
1. Social presence -0.06 -0.65 0.51 0.51 -0.11 -1.26
2. Engagement -0.38 -0.46 0.51 0.51 -0.73 -0.89
3. Ease of use -0.23 3.27 0.51 0.51 -0.45 6.36
4. Usefulness -0.49 -0.63 0.51 0.51 -0.96 -1.23
5. Intention -1.06 -0.83 0.51 0.51 -2.07 -1.62
6. Perceived learning -0.25 -0.35 0.51 0.51 -0.48 -0.68
7. Satisfaction -0.52 -0.39 0.51 0.51 -1.01 -0.75
As can be seen in Table 6.3, only social presence passed Shapiro-Wilk test
(Ho=the sample is normally distributed) in both active and passive use at p>0.05,
engagement only in passive use, and the rest of the constructs are not normally
distributed at p>0.05. As a result, for the bivariate descriptive analyses, a parametric
test (t-test) was performed for social presence and engagement (only in passive use),
while a non-parametric test (Mann-Whitney U test) was adopted for the rest of the
constructs. Table 6.6 shows the results of descriptive analyses of constructs. Each
condition (text and digital audio) was analyzed twice for active use and passive use.
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Table 6.6 Descriptive Analysis of Constructs by Media
Text (n=45)
Active Use	 Passive Use
Digital Audio (n=41)
Active Use	 Passive Use
M SD M SD M SD M SD
1. Social presence 3.52 0.63 3.13 0.54 3.35 0.62 3.27 0.48
2. Engagement 3.81 0.67 3.61 0.77 3.43 0.89 3.39 0.88
3. Ease of use 3.79 0.79 3.77 0.82 3.32 1.04 3.67 0.96
4. Usefulness 4.00 0.80 3.84 0.87 3.21 1.17 3.36 1.13
5. Intention 3.96 1.06 3.89 1.02 3.01 1.33 3.35 1.26
6. Perceived learning 4.05 0.72 3.83 0.74 3.45 0.96 3.29 0.92
7. Satisfaction 4.26 0.76 4.12 0.74 3.65 0.90 3.85 0.76
8. Interaction 3.04 2.42 3.04 2.42 2.85 2.16 2.85 2.16
The result of descriptive analysis of constructs by digital audio format (voice
recording vs. narrated PPT) is shown in Table 6.7.
Table 6.7 Descriptive Analysis of Constructs by Digital Audio Format
Voice Recording
(n=20)
Active Use	 Passive Use
Narrated PPT Presentation
(n=21)
Active Use	 Passive Use
M SD M SD M SD M SD
1. Social presence 3.27 0.67 3.37 0.49 3.44 0.57 3.16 0.46
2. Engagement 3.33 0.88 3.32 0.94 3.54 0.91 3.47 0.82
3. Ease of use 3.19 1.11 3.56 1.16 3.45 0.96 3.78 0.69
4. Usefulness 2.83 1.07 2.99 1.13 3.61 1.17 3.75 1.01
5. Intention 2.43 1.13 2.86 1.22 7.25 2.53 7.75 2.20
6. Perceived learning 3.30 1.06 3.17 0.99 3.61 0.84 3.42 0.86
7. Satisfaction 3.32 0.86 3.64 0.79 3.99 0.83 4.06 0.69
8. Interaction 2.65 1.76 2.65 1.76 3.05 2.52 3.05 2.52
Table 6.8 shows the results of bivariate analyses of correlation among constructs
by media type in active and passive use of media. In active use of media, text was
perceived higher in all constructs but social presence at a significant level. In passive
use of media, text was perceived more useful and more helpful for learning, and preferred
to use in the future and provided higher satisfaction than digital audio.
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M SD M SD
Active Use
1. Social presence 3.52 0.63 3.35 0.62 ns
2. Engagement 3.81 0.67 3.43 0.89 *
3. Ease of use 3.79 0.79 3.32 1.04 *
4. Usefulness 4.00 0.80 3.21 1.17 ***
5. Intention 3.96 1.06 3.01 1.33 ***
6. Perceived learning 4.05 0.72 3.45 0.96 **
7. Satisfaction 4.26 0.76 3.65 0.90 ***
Passive Use
1. Social presence 3.13 0.54 3.27 0.48 ns
2. Engagement 3.61 0.77 3.39 0.88 ns
3. Ease of use 3.77 0.82 3.67 0.96 ns
4. Usefulness 3.84 0.87 3.36 1.13 *
5. Intention 3.89 1.02 3.35 1.26 *
6. Perceived learning 3.83 0.74 3.29 0.92 **
7. Satisfaction 4.12 0.74 3.85 0.76 *
In order to examine how each communication medium is perceived differently in
two different modes of use, e.g. active and passive use, paired t-test was run for social
presence and engagement (only in passive use) and Wilcoxon test, a nonparametric
equivalent of paired t-test, was performed for the rest of the constructs (see Table 6.9).
When students used text, they felt higher social presence and engagement in active use.
They also thought that it was more useful to use text actively, i.e. to write their messages
rather than read others' and reported higher perceived learning and satisfaction when
using text actively. For digital audio, students perceived that it was easier to view/listen
to others' audio work (passive use) rather than make their own (active use), and their
intention to use digital audio in the future again was also higher in passive use.
However, the level of perceived learning was higher in active use, while the level of
satisfaction was higher in passive use.
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Table 6.9 Bivariate Analysis by Mode of Use for Text and Digital Audio
Active Use Passive Use Significance Level
M SD M SD
Text
1. Social presence 3.52 0.63 3.13 0.54 ***
2. Engagement 3.81 0.67 3.61 0.77 **
3. Ease of use 3.79 0.79 3.77 0.82 ns
4. Usefulness 4.00 0.80 3.84 0.87 **
5. Intention 3.96 1.06 3.89 1.02 ns
6. Perceived learning 4.05 0.72 3.83 0.74 **
7. Satisfaction 4.26 0.76 4.12 0.74 *
Digital Audio
1. Social presence 3.35 0.62 3.27 0.48 ns
2. Engagement 3.43 0.89 3.39 0.88 ns
3. Ease of use 3.32 1.04 3.67 0.96 **
4. Usefulness 3.21 1.17 3.36 1.13 ns
5. Intention 3.01 1.33 3.35 1.26
6. Perceived learning 3.45 0.96 3.29 0.92 **
7. Satisfaction 3.65 0.90 3.85 0.76
In order to examine whether there is any difference between the two formats of
digital audio, i.e. voice recording vs. narrated Microsoft (MS) PowerPoint (PPT)
presentation, unpaired t-test and Mann-Whitney U test were run again. As shown in
Table 6.10, narrated MS PPT presentation was perceived better than voice recording in
terms of usefulness, intention to use the medium in the future and satisfaction in both
active and passive use.
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M SD M SD
Active Use
1. Social presence 3.27 0.67 3.44 0.57 ns
2. Engagement 3.33 0.88 3.54 0.91 ns
3. Ease of use 3.19 1.11 3.45 0.96 ns
4. Usefulness 2.83 1.07 3.61 1.17 *
5. Intention 2.43 1.13 7.25 2.53 **
6. Perceived learning 3.30 1.06 3.61 0.84 ns
7. Satisfaction 3.32 0.86 3.99 0.83 *
Passive Use
1. Social presence 3.37 0.49 3.16 0.46 ns
2. Engagement 3.32 0.94 3.47 0.82 ns
3. Ease of use 3.56 1.16 3.78 0.69 ns
4. Usefulness 2.99 1.13 3.75 1.01 *
5. Intention 2.86 1.22 7.75 2.20 **
6. Perceived learning 3.17 0.99 3.42 0.86 ns
7. Satisfaction 3.64 0.79 4.06 0.69 *
Table 6.11 shows the results of paired t-test and Wilcoxon test to see how each
format of digital audio was accepted differently when it was used actively and passively.
For voice recording, students felt higher ease of use and satisfaction when they used it
passively. For narrated PPT presentation, students reported higher social presence and
perceived learning when they used it actively, while they felt higher ease of use when
they used it passively.
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Table 6.11 Bivariate Analysis by Mode of Use for Voice Recording and Narrated PPT
Active Use Passive Use Significance Level
M SD M SD
Voice Recording
1. Social presence 3.27 0.67 3.37 0.49 ns
2. Engagement 3.33 0.88 3.32 0.94 ns
3. Ease of use 3.19 1.11 3.56 1.16 *
4. Usefulness 2.83 1.07 2.99 1.13 ns
5. Intention 2.43 1.13 2.86 1.22 ns
6. Perceived learning 3.30 1.06 3.17 0.99 ns
7. Satisfaction 3.32 0.86 3.64 0.79 *
Narrated PPT
1. Social presence 3.44 0.57 3.16 0.46 **
2. Engagement 3.54 0.91 3.47 0.82 ns
3. Ease of use 3.45 0.96 3.78 0.69 **
4. Usefulness 3.61 1.17 3.75 1.01 ns
5. Intention 7.25 2.53 7.75 2.20 ns
6. Perceived learning 3.61 0.84 3.42 0.86 **
7. Satisfaction 3.99 0.83 4.06 0.69 ns
Finally, cross tabulation analyses were run to examine the future media choice for
both media (text and digital audio) and the two digital audio format conditions (see
Tables 6.12 to 6.15). The results were significant when the media were used passively
(p<.05): both groups preferred to use their current medium in the future, i.e. those in the
text group answered they would use text in the future, while those in the digital audio
group answered they would use digital audio in the future. When the cross tabulation
analysis was conducted again inside the digital audio group to examine whether there is
any difference between voice recording and narrated PPT presentation, it was found that
those who used voice recording would not use it in the future, while those who used
narrated PPT presentation wanted to use it again for active use (p<.01).
Media Used
Future Media Choice in Active Use 
Text	 Digital Audio Total
Text 31 (68.9%) 14 (31.1%) 45 (100%)
Digital Audio 25 (61.0%) 16 (39.0%) 41 (100%)
Media Used
Future Media Choice in Passive Use 
Text	 Digital Audio Total
Text 28 (62.2%) 17 (37.8%) 45 (100%)
Digital Audio 16 (39.0%) 25 (61.0%) 41 (100%)
Digital Audio Format Used
Future Media Choice in Active Use 
Text	 Digital Audio Total
Voice Recording 17 (81.0%) 4 (19.0%) 21 (100%)
Narrated PPT Presentation 8 (40.0%) 12 (60.0%) 20 (100%)
Digital Audio Format Used
Future Media Choice in Passive Use 
Text	 Digital Audio Total
Voice Recording 10 (47.6%) 11 (52.4%) 21 (100%)
Narrated PPT Presentation 6 (30.0%) 14 (70.0%) 20 (100%)
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Table 6.12 Future Media Choice in Active Use
P(X2=0.591, df=1)=0.442
Table 6.13 Future Media Choice in Passive Use
p(X2=4.620, df=1)=0.032
Table 6.14 Future Media Choice of Digital Audio Group in Active Use
p(x2=7.220, df=1)=0.007
Table 6-15 Future Media Choice of Digital Audio Group in Passive Use
p(x2=1.336, df=1)=0.248
CHAPTER 7
TEST OF THE MODELS
Given that 1) most of the sample is not normally distributed (see Table 6.3), 2) the
sample size is rather small (n=86), and 3) this study is focused on causal-predictive
analyses, the partial least square method (PLS 1 ), a structural equation modeling technique,
was adopted. A PLS model consists of two sub-models: a measurement model and a
structural model. The measurement model tests the relationships between latent variables
or constructs and their manifest indicators, i.e. questionnaire items measured actually,
while the structural model analyzes the relationships between latent variables. For this
study, PLS was run twice to test the model for active use of digital audio and the model
for passive use of digital audio. For both models, the media variable was dummy coded
with text as "0" and digital audio as "1." Section 7.1 includes the results of the
measurement model analyses, and Section 7.2 discusses the results of the structural
model analyses.
7.1 Test of the Measurement Model
The measurement model was tested by examining two reliability tests — individual item
reliability and internal consistency — and a discriminant validity test. The individual
item reliability, which assesses the degree of convergence of each manifest variable on its
construct, was measured by examining the loadings of each questionnaire item on its
associated construct. Although a common rule of thumb accepts factor loadings
1 For this study PLS-Graph version 3.0 was used.
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exceeding .7 as adequate convergence, the cut-off point of 0.5 was adopted in this study,
given that it is important to retain as many items as possible from the original scale to
maintain the integrity of the scale, and well-conceived scales sometimes show low factor
loadings when they are used in causal modeling (Barclay et al. 1995; Duxbury and
Higgins, 1991).
Table 7.1 shows the result of the single item reliability test. Factor and cross-
factor loading scores are shown separately for active use (A) and passive use (P) of
digital audio. The largest factor loadings for each item are boldfaced. Only the items
retained after the preliminary analysis (cut-off of 0.5) are shown here. Items marked `-'
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Internal consistency or construct reliability was measured by Fornell and
Larcker's rho coefficient — ratio of construct variance to the sum of construct and error
variance - which is preferred to Cronbach's alpha for structural equation modeling. The
rho coefficient was calculated by dividing the sum of the individual squared loadings by
the sum of the individual squared loadings plus the error terms. Internal consistency is
judged as adequate when rho coefficient is greater than .7. Table 7.2 shows the internal
consistency of each construct and all constructs satisfied the recommended criterion.
Table 7.2 	 Internal Consistency of Constructs
Internal Consistency
Active Use Passive Use
1. Social presence 0.76 0.76
2. Engagement 0.91 0.95
3. Ease of use 0.97 0.93
4. Usefulness 0.96 0.96
5. Intention 0.98 0.99
6. Perceived learning 0.93 0.95
7. Satisfaction 0.92 0.92
8. Interaction2 NA NA
Discriminant validity measures the extent to which constructs are differentiated
from each other. No manifest variables should load more on another construct than they
do on the construct which they are associated with (Barclay et al. 1995). In other words,
the variance shared between a construct and its measures should be greater than the
variance shared between the construct and other constructs. The variance shared by two
constructs is calculated by squaring the correlation between the two constructs. The
variance shared between a construct and its measures refers to the measure of average
variance extracted (AVE). Discriminant validity is assessed by comparing the square
2 For Partial Least Square (PLS) analysis, this measure consists of a single indicator. Thus, construct
reliability could not be calculated with PLS for this measure.
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root of the average variance extracted for a given construct with the correlations between
the construct and all other constructs.
Table 7.3 shows the correlation matrix of constructs. Correlations for the active
use sample are shown in the lower triangle and correlations for the passive use sample are
shown in the upper triangle. Boldfaced elements on the diagonal represent the square
root of the average variance extracted for the construct in the corresponding row and
column. The first score in the lower half of each cell on the diagonal is from the active
use sample and the one in the upper half of the cell is from the passive use sample. For
example, the square root of AVE of social presence is .61 in active use and .62 in passive
use. For discriminant validity to be judged adequate, these diagonal elements should be
greater than the off-diagonal elements in the corresponding rows and columns. Table
7.3 shows that both active and passive use samples satisfy this criterion. For example,
the square root of AVE for social presence, which is .61 for active use and .62 for passive
use is the greatest in the row of "2. Social presence" and in the column of "2."
Table 7.3 	 Correlation of Constructs
1 2 3 4 5 6 7 8 9
1. Media NA .18 -.16 -.02 -.24 -.23 -.28 -.20 -.04
2. Social presence -.15 .61/.62 .51 .25 .37 .32 .41 .44 -.14
3. Engagement -.23 .46 .77/.85 .33 .70 .62 .81 .59 .16
4. Ease of use -.27 .15 .47 .91/.87 .53 .43 .48 .52 -.06
5. Usefulness -.37 .35 .70 .65 .87/.86 .78 .82 .76 .02
6. Intention -.37 .34 .61 .59 .84 .95/.95 .66 .72 .12
7. Perceived
learning
-.34 .45 .71 .47 .76 .63 .80/.84 .73 .02
8. Satisfaction -.35 .32 .66 .62 .70 .70 .70 .79/.80 .06
9. Interaction3 -.04 .11 .12 .05 -.11 .00 -.08 .02 NA
3 For Partial Least Square (PLS) analysis, this measure consists of a single indicator. Thus, AVE could
not be calculated with PLS for this measure.
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7.2 Test of the Structural Model
7.2.1	 Social Presence
Table 7.4 shows the results of the structural model test for social presence in both active
and passive use of digital audio.




Hla Media —* Social Presence -0.140* 0.190*
Hlb Social presence —> Perceived learning 0.157* 0.008
Hic Social presence —* Satisfaction 0.018 0.142*
Hld Social presence —* Interaction 0.153 -0.216*
Hle Interaction —* Perceived learning -0.082 -0.043
*p<.05; **p<.01; ***p<.001 (one-tailed)
Regarding the effect of media on the level of social presence, it was hypothesized
that ALN learners doing their discussion/debate or presentation assignments using text
plus digital audio would perceive a higher level of social presence than those doing the
same assignments using only text (H1 a). In the active use of media, Hla was not
supported. Rather, an opposite direction was found, i.e. the use of digital audio reduced
the score of social presence by around 14% (p<.05). In the passive use of media,
however, H1 a was supported, i.e. those who used digital audio reported a higher level of
social presence (p<.05). The beta coefficient from media to social presence indicates
that the use of digital audio increased the scores of social presence measure by around
19%.
The hypothesis that a higher level of social presence will lead to a higher degree
of perceived learning (H lb) was supported only in active use (p<.05), indicating that the
level of social presence increased the level of perceived learning by around 16% when
students used media actively. The effects of social presence on satisfaction (H1 c) was
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found having a significantly positive correlation only when the media were used
passively, partially supporting Ric (p<.01). Meanwhile, the influence of social
presence on interaction was found significant negatively when the media were used
passively. No significant correlation was found when the media were used actively.
Thus, H1 d was not supported. Also, no relationship was found between interaction and
perceived learning in both active and passive use.
In order to test interaction effects between media (text vs. digital audio) and
assignment formats (debate vs. presentation) on social presence, 2-way ANOVA was run.
Since ANOVA is based on the following four assumptions, the data sets were first tested
for the assumptions:
i) The observations in each of the cells of the factorial design are independent;
ii) The dependent variables are at least interval data;
iii) The distributions in each cell of the factorial design are symmetric (normal);
iv) The distributions in each of the cells of the factorial design are homogeneous.
In this study, the data sets in each cell came from different subjects, so that the
observations of the cell are independent. The dependent variable, social presence, is
interval data. Table 7.5 shows the results of Shapiro-Wilk test to check normality and
Levene's test to check homogeneity of each cell. Each cell was found homogeneous,
but it turned out that the digital audio condition in passive use was not normally
distributed (p=.005), so that ANOVA was first run only for the active use of digital audio.
Shapiro- df
Wilk
Levene's dfl 	 df2 	 ptest
SP 	 Text 	 0.969	 45	 0.265
(Active) 	 Audio 	 0.988	 41	 0.931
Debate 	 0.980	 44	 0.641
Presentation 	 0.986	 42	 0.866
■.■
SP 	 Text 	 0.980	 45	 0.601
(Passive) 	 Audio 	 0.916	 41	 0.005
Debate 	 0.964	 44	 0.182
Presentation 	 0.963	 42	 0.195
	
0.002	 1	 84	 0.967
	
0.000	 1	 84	 0.989
	
0.086	 1	 84	 0.300
	
0.795	 1	 84	 0.742
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Table 7.5 Normality and Homogeneity Test for Social Presence
Tables 7.6 and 7.7 show the descriptive statistics of ANOVA result for the effect
of media and assignment format on social presence in the active use of media. There
were no significant main effects or interaction effect.
Table 7.6 Means/Standard Deviations of Social Presence (Active Use)
Format
Debate 	 Presentation 	 Total 
	M 	 SD 	 M 	 SD 	 M 	 SD
Media 	 Text 	 28.26	 4.89	 28.05	 5.27	 28.16	 5.02
Digital audio 	 26.14	 5.34	 27.50	 4.58	 26.80	 4.97
Total 	 27.25	 5.16	 27.79	 4.90	 27.51	 5.01
Table 7.7 ANOVA of Social Presence (Active Use)
F DF Sig.
Media 1.50 1 0.22
Format 0.28 1 0.60
Media*Format 0.52 1 0.47
Since the passive use of digital audio failed to satisfy the normal distribution
assumption, area transformation (rank) was done for the data set of passive use measured
for social presence. Table 7.8 shows the results, and the ranked data are normally
distributed and homogeneous.
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Table 7.8 Normality and Homogeneity Test for Social Presence (Passive Use)
Shapiro-Wilk Test 	 Levene's Test
Statistic 	 df 	 p	 Statistic 	 dfl 	 dfl 	 p 
SP (Passive) Text 	 0.969	 45	 0.275
	
0.606	 1	 84	 0.439Audio 	 0.946	 41	 0.052
Debate 	 0.978	 44	 0.547
	
0.151	 1	 84	 0.698Presentation 	 0.979	 42	 0.613
Tables 7.9 and 7.10 show the descriptive statistics of ANOVA result for the effect
of media and assignment format on ranked social presence in passive use. There were no
main effects or interaction effect.
Table 7.9 Means/Standard Deviations of Ranked Social Presence (Passive Use)
Format
Debate 	 Presentation 	 Total 
M 	 SD 	 M 	 SD 	 M 	 SD
Media Text 	 0.03	 1.09	 -0.39	 0.94	 -0.17	 1.03
Digital audio 	 0.32	 0.89	 0.05	 0.95	 0.13	 0.89
Total 	 0.17	 1.00	 -0.18	 0.96	 0.00	 0.99
Table 7.10 ANOVA of Ranked Social Presence (Passive Use)
F DF Sig.
Media 2.940 1 0.090
Format 2.691 1 0.105
Media*Format 0.125 1 0.725
The second research question about social presence is whether there exist
moderating effects of the characteristics of ALN learners on their reaction to
communication media in terms of social presence. In order to find answers to this
question, unpaired t-test was conducted for degree level, and English as 1 st language,
gender, computer self-efficacy, and previous DL experiences to find their moderating
effects on the relationship between communication media and social presence.
Degree Level Text	 Digital Audio 	Significance LevelM 	 SD 	 M 	 SD 	 (2-tailed)
Active
use Undergraduate 	 28.10	 5.11	 27.24	 4.76




(t=1.23,i3=.23)   
■.■  
Passive
use Undergraduate 	 15.23	 3.27	 16.21	 2.73





English as lst 	Text	 Digital Audio 	Significance Level




	28.33	 5.02	 26.23	 4.71
	








	15.33	 3.33	 16.23	 2.78
	






Table 7.11 shows the effect of degree level on media use in terms of social
presence. No significant differences were found at both degree levels and both types of
use.
Table 7.11	 Effect of Degree Level on Social Presence
Table 7.12 shows the effect of English as 1 st language on media use in terms of
social presence. No significant differences were found in any group.
Table 7.12 Effect of English as 1st Language on Social Presence
Table 7.13 shows the effect of gender on media use in terms of social presence.
No significant differences were found in any group.
Gender Text 	 Digital Audio 	Significance Level
M	 SD	 M	 SD	 (2-tailed)
Female
	
27.50	 5.50	 28.64	 5.01







	14.61	 3.01	 15.45	 3.70









27.33	 5.43	 27.57	 5.40









14.67	 3.42	 15.50	 3.39









27.72	 5.14	 26.88	 5.35
No	 29.23	 4.73	 26.71	 4.54
Passive Yes
use
14.90	 3.29	 15.92	 2.84
No	 15.54	 2.57	 16.59	 2.48
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Table 7.13 Effect of Gender on Social Presence
Table 7.14 shows the effect of computer self-efficacy on media use in terms of
social presence. No significant differences were found in any group.
Table 7.14 Effect of Computer Self-efficacy on Social Presence
Computer Self- 	Text	 Digital Audio 	Significance Level
efficacy 	 M 	 SD 	 M 	 SD 	 (2-tailed)
Table 7.15 shows the effect of previous DL experiences on media use in terms of
social presence. No significant differences were found in any group.
Table 7.15 Effect of Previous DL Experiences on Social Presence
DL Experiences Text 	 Digital Audio 	Significance Level










Regarding the relationship between one of the intervening variables, social
presence, and the three dependent variables, interaction, perceived learning and
satisfaction, the moderating effects of the characteristics of ALN learners on the
correlation between the level of social presence and interaction (RQ3), perceived learning
(RQ4), and satisfaction (RQ5) were examined. Then, based on Cohen & Cohen (1983,
pp. 55-56), the significance of difference was calculated to examine the moderating
effects of the characteristics of ALN learners on the level of correlation between social
presence and interaction, perceived learning, and satisfaction. The calculation was done
only for the correlations where significant relations were found.
Table 7.16 shows the moderating effects of degree level. In active use, social
presence influenced interaction more strongly for undergraduates than for graduates. In
passive use, a stronger negative correlation was found between social presence and
interaction among undergraduates than graduates. In other words, social presence
decreased the score of the measure of interaction more among undergraduates than
graduates. The influence of social presence on satisfaction was stronger for
undergraduates than for graduates.
Table 7.16 Effect of Degree Level on the Relationship Between Social Presence and
Interaction, Perceived Learning, and Satisfaction
Path Beta Significance ofUndergraduate Graduate Difference
Active use
SP-I 0.321** -0.437** ***
SP-PL 0.172 0.201 N/A
SP-S 0.112 0.049 N/A
Passive use
SP-I -0.344* -0.191 ***
SP-PL 0.012 -0.013 N/A
SP-S 0.203* 0.076 ***
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Table 7.17 shows the effect of English on the correlations between social
presence and interaction, perceived learning, and satisfaction. In active use, social
presence influenced interaction more strongly for those who said English was not their 1 st
language than those who said English was their 1 st language. However, no significant
difference was found in terms of the influence of social presence on perceived learning
between those who said English was not their 1 st language and those who said English
was their 1 st language.
In passive use, social presence decreased the score of the measure of interaction
more among those who said English was their 1 st language than those who said English
was not their 1 st language. In terms of the correlation between social presence and
satisfaction, social presence influenced satisfaction more positively for those who said
English was not their 1 st language than those who said English was their 1 st language.
Table 7.17 Effect of English as 1 st Language on the Relationship Between Social





SP-I 0.150 0.352* ***





SP-I -0.265* -0.176 ***
SP-PL 0.028 0.008 N/A
SP-S 0.137 0.213* ***
Table 7.18 shows the moderating effects of gender on the level of correlation
between social presence and interaction, perceived learning, and satisfaction. In active
use, the influence of social presence on perceived learning was stronger for females than
males. In passive use, social presence decreased the level of interaction more for
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females than males. Regarding the level of the influence of social presence on
satisfaction, the difference between females and males was significant, i.e. the influence
of social presence on satisfaction was stronger for females than males.
Table 7.18 Effect of Gender on the Relationship Between Social Presence and





SP-I 0.255 0.174 N/A
SP-PL 0.302* 0.060 ***
SP-S 0.135 0.031 N/A
Passive use
SP-I -0.330* -0.116 ***
SP-PL 0.077 0.021 N/A
SP-S 0.277** 0.084 ***
Table 7.19 shows the moderating effects of computer self-efficacy on the
correlations between social presence and interaction, perceived learning, and satisfaction.
In active use, the influence of social presence on interaction and perceived learning was
stronger for those who evaluated their computer use skills as average than advanced. In
passive use, the influence of social presence on perceived learning was stronger for those
who evaluated their computer use skills as average than advanced. No significant
difference was found on the influence of social presence on satisfaction.
Table 7.19 Effect of Computer Self-efficacy on the Relationship Between Social





SP-I 0.300* 0.129 ***
SP-PL 0.296* 0.100 ***
SP-S 0.016 0.010 N/A
Passive use
SP-I -0.304 -0.029 N/A
SP-PL 0.258* 0.209* **
SP-S 0.305** 0.317** ns
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Table 7.20 shows the moderating effects of previous DL experiences on the
correlations between social presence and interaction, perceived learning, and satisfaction.
In active use, the influence of social presence on interaction was stronger for those who
didn't take DL courses before than those who did. However, the influence of social
presence on perceived learning was stronger for those who took DL courses before than
those who didn't. In passive use, the influence of social presence on interaction was
more negative for those who took DL courses before than those who didn't. The
influence of social presence on perceived learning and satisfaction was all stronger for
those who didn't take DL courses before than those who did.
Table 7.20 Effect of DL Experiences on the Relationship Between Social Presence




SP-I	 0.122 0.417** ***
SP-PL	 0.215* 0.150 ***
SP-S	 -0.014 0.029 N/A
..■
Passive use
SP-I	 -0.285* -0.029 ***
SP-PL	 -0.072 0.209* ***
SP-S	 0.090 0.317** ***
7.2.2 Motivation
Concerning the role of motivation in learning and satisfaction, it was hypothesized that
ALN learners doing their discussion/debate or presentation assignments using digital
audio in addition to text would feel a higher level of motivation than those doing the
same assignments using only text (H2a). Contrary to the expectation, it was found that
the use of digital audio reduced the score of motivation measure by about 34% (p<.001)
and 23% (p<.01) in active and passive use of media, respectively (see Table 7.21).
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H2a Media -4 Motivation -0.340*** -0.225**
Media -* Engagement (intrinsic motivation) -0.227* -0.160*
Media -4 Perceived usefulness (extrinsic motivation) -0.370*** -0.235*
H2b Motivation -4 Interaction -0.091 0.173
H2c Motivation -4 Perceived learning 0.728*** 0.876***
H2d Motivation — Satisfaction 0.733*** 0.707***
p<.05; **p<.01; ***p<.001
Since motivation was measured by engagement as a surrogate for intrinsic
motivation, and perceived usefulness as a surrogate for extrinsic motivation, the path
between media and motivation was decomposed into two separate paths: i) media to
engagement (intrinsic motivation) and ii) media to perceived usefulness (extrinsic
motivation) to examine how each type of motivation is affected by the use of different
media (see Table 7.21). It was found that in the active use of media, the use of digital
audio decreased the score of intrinsic motivation measured by engagement and extrinsic
motivation measured by perceived usefulness by around 23% (p‹.05) and 37% (p<.001),
respectively. In passive use, the use of digital audio decreased the score of intrinsic
motivation and extrinsic motivation by around 16% (p<.05) and 24% (p<.05),
respectively. Thus, in both active and passive use, the use of digital audio decreased the












Active Use Passive Use
Figure 7.1 Detailed paths between media and motivation.
Concerning the relationship between motivation and interaction, it was
hypothesized that a higher level of motivation would lead to a higher degree of
interaction among students (H2b). In both active and passive use, H2b was not
supported, i.e. no relationship was found between the level of motivation and the degree
of interaction (see Table 7.21). However, significant associations were found between
motivation and perceived learning and between motivation and satisfaction (see Table
7.21). In active use, the measure of motivation increased the score of the measure of
perceived learning and satisfaction by around 73% each (p<.001). In passive use, the
measure of motivation increased the score of the measure of perceived learning and
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Effect of media on social presence and motivation in passive use.
In order to answer research question RQ6, whether there is any correlation
between communication medium (text vs. digital audio) and assignment format
(debate/discussion and presentation) in terms of the level of motivation, ANOVA was run.
Since the motivation data were not normally distributed in the active use (p=.009) and
passive use (p=.007) of media, area transformation (rank) was conducted before ANOVA
was run. As shown in Tables 7.22 and 7.23, a main effect of media was found; those
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who used text reported a higher level of motivation than those who used digital audio
when they used their media actively (p<.01).
Table 7.22 Means/Standard Deviations of Motivation (Active Use)
Format
Debate 	 Presentation 	 Total 
M 	 SD 	 M 	 SD 	 M 	 SD
Media 	 Text 	 0.36	 0.99	 0.19	 0.63	 0.28	 0.83
Digital audio 	 -0.56	 0.98	 -0.05	 1.12	 -0.31	 1.07
Total 	 -0.08	 1.08	 0.08	 0.89	 0.00	 0.99
Table 7.23 ANOVA of Motivation (Active Use)
F DF Sig.
Media 8.031 1 0.006
Format 0.689 1 0.409
Media*Format 2.741 1 0.102
In the passive use of media, there were no main effects, but an interaction effect
was found (see Tables 7.24 and 7.25). Those who used text for debate (M =0.35) and
digital audio for presentation (M =0.09) reported a higher level of motivation than those
who used text for presentation (M =0.04) and digital audio for debate (M =-0.51) (p<.05).
Table 7.24 Means/Standard Deviations of Motivation (Passive Use)
Format
Debate 	 Presentation 	 Total 
	
M 	 SD 	 M 	 SD 	 M 	 SD
Media 	 Text 	 0.35	 1.00	 0.04	 0.70	 0.19	 0.87
Digital audio 	 -0.51	 1.03	 0.09	 1.06	 -0.22	 1.07
Total 	 -0.06	 1.09	 0.06	 0.88	 0.00	 0.99
Table 7.25 ANOVA of Motivation (Passive Use)
F DF Sig.
Media 3.829 1 0.054
Format 0.498 1 0.482
Media*Format 4.869 1 0.030
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Regarding the two types of motivation, three research questions were raised about
their influence on interaction (RQ7), perceived learning (RQ8), and satisfaction (RQ9).
The path coefficients from each type of motivation to interaction, perceived learning, and
satisfaction are shown in Table 7.26. In active use, the measure of intrinsic motivation
(engagement) increased the score of interaction, perceived learning, and satisfaction by
around 36% (p<.01), 38% (p<.001), and 32% (p<.01), respectively. Meanwhile, the
measure of extrinsic motivation (perceived usefulness) decreased the score of interaction
by about 36% (p<.05), while it increased the score of perceived learning and satisfaction
by about 49% (p<.001) and 48% (p<.001), respectively.
In passive use, the measure of intrinsic motivation increased the score of
interaction, perceived learning, and satisfaction by around 27% (p<.05), 50% (p<.001),
and 15% (p<.05), respectively. The measure of extrinsic motivation increased the score
of perceived learning and satisfaction by around 47% (p<.001) and 67% (p<.001),
respectively. However, no significant relationship was found between extrinsic
motivation and interaction in passive use.




RQ7 Intrinsic motivation (engagement) —> Interaction 0.363** 0.273*
Extrinsic motivation (perceived usefulness) —> Interaction M.358* -0.164
RQ8 Intrinsic motivation —> Perceived learning 0.375 *** 0.497***
Extrinsic motivation —> Perceived learning 0.492*** 0.471***
RQ9 Intrinsic motivation —> Satisfaction 0.322** 0.146*
























Figure 7.4	 Path coefficients of decomposed motivation (active use).
/ Satisfaction




Figure 7.5 Path coefficients of decomposed motivation (passive use).
In order to examine moderating effects of the characteristics of ALN learners on
their reaction to communication media in terms of the level of motivation, the Mann-
Whitney U test, a non-parametric equivalent of the unpaired t-test, was conducted
because the data set of motivation was not normally distributed in both active (p=.009)
and passive (p=.007) use. Table 7.27 shows the effect of degree levels on the level of
motivation. Graduate students showed a higher level of motivation when they used text
English as 1 st
Language
Text	 Digital Audio Significance Level
(2-tailed)Mean Sum of Mean Sum of
Rank Ranks Rank Ranks
Yes	 32.96	 890.00	 20.81	 541.00
No	 18.03	 324.50	 15.77	 236.50
	
31.20	 842.50	 22.63	 588.50














actively (p=.022) as well as passively (p=.032). No significant difference was found for
undergraduate students.
Table 7.27 Effect of Degree Level on Motivation 
Text	 Digital Audio Significance Level
(2-tailed)Degree Level	 Mean Sum of Mean Sum of
Rank Ranks Rank Ranks
Active
use Undergraduate	
34.06	 1056.00	 26.69	 774.00




Passive Undergraduate	 31.61	 980.00	 29.31	 850.00
use





Regarding the effect of the command of English on the level of motivation, those
who answered that English was their 1 st language reported a higher level of motivation
when they used text actively (p=.004) as well as passively (p=.043) (see Table 7.28).
Table 7.28 Effect of English as 1st Language on Motivation
Table 7.29 shows the effect of gender on the level of motivation. In active use,
male students reported a higher level of motivation when they used text (p=.022). No
significant difference was found in passive use.
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Table 7.29 Effect of Gender on Motivation
Gender












use Female 16.50 297.00 12.55 138.00 (Z=-1.217,
p=.224)
*
Male 33.65 908.50 23.71 687.50 (Z=-2.283,
p=.022)
Passive ns
use Female 17.06 307.00 11.64 128.00 (Z=-1.669,
p=.095)
Male 30.48 823.00 26.66 773.00
ns
(Z=-.879,p=.380)
Table 7.30 shows the effect of computer self-efficacy on the level of motivation.
Those who evaluated their computer skills as advanced reported a higher level of
motivation when they used text actively (p=.003) as well as passively (p=.035).
Table 7.30 Effect of Computer Self-efficacy on Motivation
Computer Self-
efficacy

























Advanced 34.79 1148.00 25.26 682.00 (Z=-2.105,
p=.035)
Table 7.31 shows the effect of previous DL experiences on the level of motivation.
Those who took DL courses before showed a higher level of motivation when they used
text actively (p=.045).
85
Table 7.31 Effect of Previous DL Experiences on Motivation
DL Experiences












use Yes 32.38 1033.00 23.46 563.00 (Z=-2.007,
p=.045)




use Yes 31.73 1015.50 24.19 580.50 (Z=-1.717,
p=.086)
No 16.62 216.00 14.65 249.00
ns
(Z=-.610, p=.542)
In order to examine moderating effects of the characteristics of ALN learners on
the correlation between motivation and interaction, perceived learning, and satisfaction,
the significance of differences was calculated based on Cohen & Cohen (1983), pp. 55-
56). The calculation was done only for the correlations where significant relations were
found. Table 7.32 shows the moderating effects of degree level. In both active and
passive use, the influence of motivation on interaction, perceived learning, and
satisfaction was stronger for graduates than undergraduates.
Table 7.32 Effect of Degree Level on the Relationship Between Motivation and





M-I -0.088 0.752*** ***
M-PL 0.630*** 0.803*** ***
M-S 0.633*** 0.734*** ***
Passive use
.■
M-I 0.308** 0.605*** ***
M-PL 0.823*** 0.946*** ***
M-S 0.618*** 0.822*** ***
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Table 7.33 shows the effect of the command of English on the correlations
between motivation and interaction, perceived learning, and satisfaction. In active use,
the influence of motivation on perceived learning was stronger for those who answered
that English was not their 1 st language. Meanwhile, the influence of motivation on
satisfaction was found stronger for those who answered that English was their 1 st
language than those who answered that English was not their 1 st language. In passive
use, the influence of motivation on interaction was stronger for those who said that
English was not their 1 st language. The influence of motivation on satisfaction was
stronger for those who said that English was their 1 st language.
Table 7.33 Effect of English as 1 st Language on the Relationship Between Motivation





M-I -0.190 0.029 N/A
M-PL 0.676*** 0.788*** ***
M-S 0.727*** 0.692*** ***
Passive use
■■
M-I 0.135 0.323* ***
M-PL 0.865*** 0.877*** ns
M-S 0.751*** 0.593*** ***
Table 7.34 shows the moderating effects of gender on the level of correlation
between social presence and interaction, perceived learning, and satisfaction. In active
use, the negative relationship between motivation and interaction was stronger for
females than males. The influence of motivation on perceived learning and satisfaction
was stronger for males than females. In passive use, the influence of motivation on both
perceived learning and satisfaction was stronger for males than females.
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Table 7.34 Effect of Gender on the Relationship Between Motivation and Interaction,





M-I -0.310* -0.055 ***
M-PL 0.524** 0.810*** ***
M-S 0.673*** 0.725*** ***
Passive use
M-I -0.045 0.210 N/A
M-PL 0.804*** 0.896*** ***
M-S 0.702*** 0.726*** **
Table 7.35 shows the moderating effects of computer self-efficacy on the
correlations between motivation and interaction, perceived learning, and satisfaction. In
active use, the negative relationship between motivation and interaction was stronger for
those who evaluated their computer skills as average. The influence of motivation on
perceived learning was stronger for those who evaluated their computer skills as
advanced than those who evaluated their computer skills as average. However, the
influence of motivation on satisfaction was found to be stronger for those who evaluated
their computer skills as average than those who evaluated their computer skills as
advanced.
In passive use, the influence of motivation on perceived learning was stronger for
those who evaluated their computer skills as advanced than those who evaluated their
computer skills as average. However, the influence of motivation on satisfaction was
stronger for those who evaluated their computer skills as average than those who
evaluated their computer skills as advanced.
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Table 7.35 Effect of Computer Self-efficacy on the Relationship Between Social





M-I -0.284* -0.046 ***
M-PL 0.647*** 0.763*** ***
M-S 0.829*** 0.725*** ***
Passive use
M-I 0.020 0.158 N/A
M-PL 0.696*** 0.774*** ***
M-S 0.687*** 0.607*** ***
Table 7.36 shows the moderating effects of previous DL experiences on the
correlations between social presence and interaction, perceived learning, and satisfaction.
In active use, the influence of motivation on perceived learning and satisfaction was
stronger for those who didn't take DL courses before than those who did. In passive use,
however, the case was otherwise, i.e. the influence of motivation on perceived learning
and satisfaction was stronger for those who took DL courses before than those who didn't.
Table 7.36 Effect of DL Experiences on the Relationship Between Social Presence





M-I -0.163 -0.061 N/A
M-PL 0.691*** 0.750*** ***
M-S 0.727*** 0.767*** ***
Passive use
M-I 0.178 0.158 N/A
M-PL 0.918*** 0.774*** ***
M-S 0.747*** 0.607*** ***
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7.2.3 Technology Acceptance Model
Since digital audio is a rather new technology to be applied in the pedagogical context,
the technology acceptance model (TAM) is introduced to examine how ALN learners
perceive the introduction of this new technology. Consistent with the previous literature
review about TAM (Davis, 1989; Bagozzi et al. 1992; Venkatesh & Morris, 2000), it was
hypothesized that a higher level of perceived ease of use of digital audio will lead to a
higher degree of behavioral intention to use (H3a) and a higher level of perceived
usefulness will lead to a higher degree of behavioral intention to use (H3b).
Table 7.37 shows the path coefficients of TAM. In both active and passive use,
no significant relationship was found for the correlation between perceived ease of use
and behavioral intention, rejecting H3a. However, a significant relationship was found
between perceived usefulness and behavioral intention, supporting H3b in both active
(p<.001) and passive (p<.001) use. Also, given the significance of motivation, it was
hypothesized that a higher level of intrinsic motivation, which is measured by
engagement, will lead to a higher degree of perceived ease of use of digital audio (H3c).
It was found that intrinsic motivation measured by engagement increased the
score of the measure of perceived ease of use by around 33% in active use (p<.001) and
34% (p<.001) in passive use, supporting H3c (see Table 7.37).
Table 7.37 Path Coefficients of TAM
Paths BetaActive 	 Passive
H3a Perceived ease of use --4 Behavioral intention -0.031 0.032
H3b Perceived usefulness -+ Behavioral intention 0.858*** 0.762***
H3c Engagement --► Perceived ease of use 0.334*** 0.340***
















Regarding the influence of intrinsic motivation on the equation of TAM, i.e.
intention to use = perceived ease of use + perceived usefulness, it was hypothesized that
the influence of perceived ease of use on behavioral intention to use digital audio will be
stronger for students who report a higher level of intrinsic motivation than for those who
don't (H3d).
Table 7.38 shows the effect of intrinsic motivation measured by engagement on
the path from perceived ease of use to behavioral intention. In active use, the influence
of perceived ease of use on behavioral intention to use digital audio was found stronger
for those who reported a higher level of intrinsic motivation than those who didn't
(p<.0001). In passive use, however, an opposite direction was found, i.e. the influence
of perceived ease of use on behavioral intention to use digital audio was stronger for
those who reported a lower level of intrinsic motivation than those who reported a higher
level of intrinsic motivation. Thus, H3d was supported only in active use.
Table 7.38 Effect of the Level of Engagement on Path from Ease of Use to Intention
Note. The significance of difference was calculated based on Cohen and Cohen (1983).
Regarding the influence of the two digital audio formats on perceived ease of use
and usefulness, the Mann-Whitney U test, a nonparametric equivalent of unpaired t-test,
was run (see Table 7.39). In both active and passive use, a significant difference was
found only in perceived usefulness. Subjects perceived narrated PPT presentation as
more useful than voice recording (p<.05).
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Table 7.39 Influence of Digital Audio Formats on Perceived Ease of Use and
Usefulness




M	 SD M	 SD
Active Use
Ease of use 9.57	 3.34 10.35	 2.87 ns
Usefulness 11.33	 4.27 14.45	 4.68 *
Passive Use
Ease of use 10.67	 3.48 11.35	 2.08 ns
Usefulness 11.95	 4.51 15.00	 4.05 *
The two different formats of digital audio were expected to have a different
influence on the relationship between perceived ease of use and behavioral intention and
between perceived usefulness and behavioral intention. Before the influence of the two
digital audio formats on the degree of the influence of perceived ease of use and
usefulness on behavioral intention was measured, regression was first run to examine the
relationship between perceived ease of use and behavioral intention and between
perceived usefulness and behavioral intention. To this end, the data sets of perceived
ease of use, perceived usefulness and behavioral intention were ranked to achieve normal
distribution because regression is based on the assumption that variables are interval level
data and normally distributed.
Table 7.40 shows the results of regression test. In both active and passive use,
the relationships between perceived ease of use and behavioral intention and between
perceived usefulness and behavioral intention were all positive. The coefficient of the
relationship between perceived ease of use and behavioral intention was 0.627 (p<.01) for
voice recording and 0.398 for narrated PPT in active use, and 0.832 (p<.001) for voice
recording and 0.799 (p<.001) for narrated PPT in passive use. Meanwhile, the
coefficient of the relationship between perceived usefulness and behavioral intention was
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0.700 (p<.001) for voice recording and 0.429 (p<.05) for narrated PPT in active use, and
0.117 (p<.001) for voice recording and 0.788 (p<.001) for narrated PPT in passive use.
Then, the coefficients of each relationship were compared between voice
recording and narrated PPT based on Cohen and Cohen (1983). As a result, it was
found that the influence of perceived ease of use on behavioral intention was stronger in
voice recording in both active and passive use. Meanwhile, the influence of perceived
usefulness on behavioral intention was stronger in voice recording in active use, but it
was stronger in narrated PPT in passive use.
Comparing the influence of perceived ease of use and perceived usefulness on
behavioral intention in each format of digital audio, it was found that perceived
usefulness exerted a stronger influence on behavioral intention in both voice recording
and narrated PPT when the media were used actively. When the media were used
passively, in both voice recording and narrated PPT, perceived ease of use was a stronger
determinant of behavioral intention (see Table 7.40).
Table 7.40 Difference of TAM Coefficients by Digital Audio Format
Paths 	 Voice recording 	 Narrated PPT Significance ofDifference




Passive use 	 EOU-I	 0.832***	 0.799***
U-I	 0.117***	 0.788***
Finally, in order to examine how the technology of digital audio affects perceived
learning and satisfaction of ALN learners, the relationships between behavioral intention
and perceived learning and between behavioral intention and satisfaction were examined
(see Table 7.41). In both active and passive use, the behavioral intention exerted a
stronger influence on satisfaction than on perceived learning, implying that the
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technology itself has a more salient effect on satisfaction of ALN students than their
perceived learning.
Table 7.41	 Relationship Between Behavioral Intention and Perceived Learning and
Satisfaction
Paths BetaActive 	 Passive











CONTENT ANALYSIS OF QUALITATIVE DATA
The qualitative data collected from open-ended questions from the questionnaire and 16
interviews were coded to find detailed information about how subjects perceived the use
of digital audio. The coding scheme was first developed based on the three major
question items which were asked of subjects through the questionnaire and interviews: 1)
benefits of using digital audio, 2) problems with using digital audio, 3) suggestions about
using digital audio, and 4) others. Then, each major item was subdivided again based
on the answers of subjects, and as a result 251 passages were coded / . Table 8.1 shows
the coding categories.
4 The coding was conducted using QSR NVivo software.
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- Easier to understand (11)
- More focused (5)
- Multi-tasking (1)
Social factors (54)
- More personal (33)
- More engaging (13)
- Like face-to-face classroom (8)
Learning preference (15)








Benefits of text (35)
- Helps to organize my points clearly (13)
- Can go through materials at my own
speed (12)
- More accustomed to using text (6)
- Easier to understand (4)
Technical difficulties (32)
- Not easy to edit/play audio (23)
- Poor audio quality (6)
- Low connection speed (3)
Learning preference (14)
Others (37)
- Strong accent (11)
- Poor presentation skills (10)
- Uncomfortable to hear my voice (9)
- Extra work (7)
Disadvantages of digital audio
compared to text
Technical difficulties of using
digital audio







More time/file size (11)
More practice (7)
Text plus audio (13)
Suggestions about using digital
audio
Others (1) Definition of DL (1) Question about the "cause" for
digital audio in DL: Is audio
included in the definition of DL?
96
8.1	 Benefits of Using Digital Audio
The benefits of using digital audio were grouped into three categories (86 coded
passages): cognitive factors (17), social factors (54), and learning preference of
individuals (15).
learning




Figure 8.1	 Benefits of using digital audio.
The cognitive factors were sub-divided into three items: easier to understand (11),
more focused (5), and multi-tasking (1). It seems that the first and second items are
closely related; subjects said that audio helped them focus more on the material to which
they were listening:
"It can be easier for people to draw a mental picture if they are hearing someone's voice
as opposed to reading text."
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61%




Figure 8.2	 Cognitive factors of benefits of digital audio.
The learning preference of individuals seems to be related to individuals' learning
style. Out of the total of 251 coded passages, 29 passages were coded as learning
preference, of which 14 passages were the preference for typing/reading (text) while 15
passages were the preference for speaking/listening (audio).
The social factors, which accounted for over half of the benefits of digital audio,
included subjects' responses that digital audio contributed to making their learning
experiences more personal (33), more engaging (13), and more like face-to-face
classroom experiences (8).
like fa c e -to-
fac e c kissmorn
15%
Figure 8.3	 Social factors of benefits of digital audio.
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8.2 Disadvantages of Using Digital Audio
The problems with using digital audio (118) included four items: technical difficulties of







Figure 8.4 Disadvantages of digital audio.
The technical difficulties were again classified into three categories: difficulty of
editing/playing digital audio (23), poor audio quality (6), and connection speed (3).
The majority of the technical problems of using digital audio are attributed to the fact that
it is not easy to edit audio artifacts. Unlike text editing which allows the author to edit
any part without rewriting the whole document, an audio file must be often re-recorded to
change especially when editing is needed in the middle of the file. The second biggest
technical problem with using digital audio was poor audio quality. Due to several
reasons such as poor sound card/microphone, background noise, lack of skills of using a
microphone, the audio quality of some audio files was not good, which frustrated
listeners. The third and last problem of digital audio which was found from qualitative











upload or download them especially when students resorted to dial-up connection to
access the virtual classroom.
connection  sre ed
9%
Figure 8.5 Technical difficulties of digital audio.
It is interesting to find that the benefits of text (35) work adversely in the
evaluation of digital audio. It seems that subjects evaluated digital audio based on the
features of text; the benefits of text mentioned by subjects were not supported by digital
audio, making digital audio an inferior communication medium compared to text. In
other words, the items referred to as the benefits of text are treated as disadvantages of
digital audio.
The biggest benefit of text, or conversely the biggest problem of using digital
audio, was that text allowed the subjects to organize their points more clearly than digital
audio (13). It seems that the subjects feel difficulty in "speaking out" what they think
without writing it down first. Or the difficulty may be related to their perception about
assignments that whatever they say in their assignment is "official," so that they want to
keep formality in their work for their assignments, which makes them feel that speaking











The second biggest problem of digital audio compared to text was that it is very
difficult to control the speed of playing audio (12), which contrasts sharply with text
which allows readers to control the speed of reading freely. In text, people can just skim
the part in which they are not much interested, and read more carefully the part where
they are more interested. This is almost impossible with the digital audio formats used
by the subjects in this study. Thus, they appear to have been frustrated about the fact
that they could not control the play of digital audio.
The third and fourth benefits of text: more accustomed to using (6) and easier to
understand (4), or problems of digital audio, seem to be highly related to the comfort
level of subjects about communication media. Text has long been used as a
communication medium so that they feel more comfortable about using text, which might
increase their comprehension level. In fact, it has often been accepted as the medium
of choice, especially in ALN classrooms. One subject went so far as to say that he/she
thought that audio was not included in the definition of online learning. Thus, the
novelty effect of the introduction of digital audio appears to be accepted positively by








Regarding the learning preference, 14 passages were coded as preference for
typing/reading (text). The preference for text may have affected the use of digital audio
negatively, increasing the resistance level against digital audio.
The item of "Others" includes several interesting categories. The biggest portion
of the items was strong accent (11). Subjects said that strong accents of some students
made it difficult to understand their audio messages. Also, some were concerned that
audio messages might reveal their ethnic background, which might place them at a
disadvantage. The second biggest chunk of the "Others" item was about presentation
skills (10). It seems that digital audio messages make the audience more focused on the
messages so that what might have been overlooked in the face-to-face environment might
be treated as a big problem when recorded. For example, a couple of subjects said that
they didn't like to use digital audio because they could not speak without fillers, e.g. ah,
um, etc. Thus, it seems that presentation skills are more emphasized when speeches are
made by recording. The third category was that subjects felt uncomfortable to hear their
voices (9), which might make the subjects feel negatively about digital audio. The final
category was about extra work (7) required to record messages, e.g. draft writing, several
re-recording trials to make the most appropriate one, etc. The extra work has also
adversely influenced the perception of digital audio, leading the subjects to evaluate












Figure 8.7	 Other problems of digital audio.
8.3 Suggestions
Out of the 251 coded passages, 46 passages were classified as suggestions for improving
the use of digital audio. The biggest portion of the suggestions was about using more
advanced technology (15); even those who said that they didn't like to use digital audio
said that they might have liked it if it had been used in real time. They also suggested
using streaming technology to use digital audio. The second biggest portion of
suggestions was about the size limit of digital audio work (11). In order to prevent
problems with uploading/downloading digital audio files, a size limit (maximum 5
minutes or 5 PPT slides) was imposed on the digital audio files, which seems to have
restricted some subjects' use of digital audio.
What catches attention in the suggestions is using text together with audio (13).
This suggestion was mostly found in the groups which used digital audio for
debate/discussion by making voice recording files. Even though it was required to
provide voice recording files together with a brief bullet pointed text abstract about their










an opportunity to compare voice messages with text abstracts with those without text
abstracts as can be seen the following passage:
"Yes, that (digital audio) helps to get a better sense of others' opinions,
but it will be clearer to come with the text, so whenever we can't hear
clearly or feel unclear, we can refer to the text part."
However, it was not clear whether these suggestions are related to the multimedia
learning theory that using two channels (image and audio) is better than using only one
channel. In addition, this suggestion might be related to the concern about language, i.e.
a low level of command of English may make the subjects feel the need for text which
repeats the spoken words.
The last suggestion was about the need for practice (7). Even though subjects
were required to see a tutorial about how to make their audio artifacts and post a practice
work before they posted their main work, not all of them satisfied the requirements, thus
feeling a need for practice after they completed their work.
nee d for more
timeisize to speak
24%
Figure 8.8	 Suggestions for digital audio use.
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Finally, one passage was coded into the category of Others. One student
questioned the "rationale" for digital audio appearing in DL courses, arguing that the
major communication medium in DL courses was supposed to be text.
CHAPTER 9
DISCUSSION AND LIMITATIONS
One of the major objectives of this study is to examine the perceptions of ALN learners
about digital audio in order to find whether digital audio can be chosen as a
supplementary communication medium which can enrich the learning process and
procedures of ALN learners. The findings of this study provide valuable information
about this issue. Sections 9.1 to 9.3 discuss the results of this study, Section 9.4
provides possible contributions of this study, Section 9.5 reviews the limitations of this
study, and Section 9.6 explores future research directions.
9.1 Digital Audio, Social Presence and ALN Learning
The major reason for the introduction of digital audio into the ALN environment lies in
the expectation that it may be able to mitigate the lack of social presence, which might be
caused by text-based communication. The evaluation of digital audio needs to be
viewed from two aspects: pure evaluation of digital audio, and evaluation based on the
comparison with text. As discussed in Section 6.2 (Perceptions of Digital Audio Use),
the general perception of digital audio in terms of social presence was positive based on
the univariate analysis ( M =3.35 and 3.27 in active and passive use based on 5-point
semantic scales).
However, when it was compared with text, digital audio did not increase the level
of social presence in active use, though it did in passive use. Given that the notion of
social presence is about how much people can feel the presence of others in a virtual
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environment, the results look quite reasonable. Subjects might have paid more attention
to social presence when they used digital audio passively, i.e. when they listened to
others' audio messages, than when they produced their own audio artifacts (active use).
However, social presence itself may not be the focus of the issues revolving
around digital audio in ALN learning. When digital audio is introduced into ALN
learning, what should be considered is not social presence itself. Rather, the focus
needs to be placed on how social presence leads to improved learning effectiveness. In
this vein, the relationships between social presence and interaction, social presence and
perceived learning, and social presence and satisfaction need to be discussed in depth
because these three variables were used as measures of learning effectiveness in this
study. Given that this study is intended to examine the perceptions of ALN learners to
digital audio, learning effectiveness was measured by subjective measures.
Previous research shows that social presence or social factors plays a very
important role in online learning (Kaye, 1991; Tu & McIsaac, 2002; Richardson & Swan,
2003). However, the results of this study may not provide strong support to the
previous study results about social presence and online learning. Although it was found
that social presence affected perceived learning and satisfaction of ALN learners
positively, the degree of its influence is very low and its influence on perceived learning
and satisfaction is not universal; it has a positive effect only in active use on perceived
learning and in passive use on satisfaction (fl=.157 at p<.05 on perceived learning in
active use; /3=.142 at p<.05 on satisfaction). In addition, social presence had a negative
effect on interaction, and no significant relationship was found between interaction and
perceived learning.
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Based on these results, a question is raised of the role of social presence in ALN
learning. It is true that social presence can improve the quality of ALN learning.
However, its influence does not seem to be strong enough to place a focus on it in our
efforts to build a more enriched ALN learning environment. The fact that the ALN
learning environment is rather restricted compared to face-to-face classrooms might have
narrowed our view about social presence and ALN learning. It cannot be ruled out that
some other factors, which play a more important role than social presence, might have
been overlooked.
If the effect of digital audio is considered in terms of social presence, the results
of this study support that digital audio can improve social presence of ALN learners.
However, a conservative approach is required about the effect of digital audio on ALN
learning, especially in terms of perceived learning and satisfaction, given that the
influence of social presence, which could be improved by digital audio, does not seem to
be a strong determining factor of effective ALN learning.
9.2 Digital Audio, Motivation and ALN Learning
This study provides some very interesting results about motivation and ALN learning.
From the perspective of instructional design, it was expected that digital audio could
improve motivation of ALN learners based on previous research that plural media for the
exchange of information could enrich learning experiences (Burill et al. 1994; Collis,
1995).
The perception of digital audio without being compared with text appears to
support this previous research (see Section 6.2 (Perceptions of Digital Audio Use)). The
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evaluation of digital audio in terms of motivation was positive in general (M =3.32 and
3.38 in active and passive use based on 5-point Likert scales). Unfortunately, however,
the results of this study do not seem to support previous research when digital audio was
evaluated in comparison with text. In both active and passive use, digital audio
decreased motivation of ALN learners, and the level of its negative effect was stronger on
extrinsic motivation, which was measured by perceived usefulness, than on intrinsic
motivation which was measured by engagement.
Based on the results of the content analyses of open-ended questions and 16
interviews, it was found that the evaluation of digital audio by subjects, who used digital
audio, was based on their comparison between digital audio and text. In order to find
how media affected motivation differently, an additional Mann-Whitney U test was run.
Table 9.1 shows that there is no significant difference between the two media in passive
use. In active use, however, significant differences were found between the two media
in terms of extrinsic motivation and in turn motivation, implying that digital audio may
not be an effective communication medium compared to text in terms of perceived
usefulness, and thus its negative effect on motivation was more salient on extrinsic
motivation. This might also explain why digital audio decreased the score of the
measure of extrinsic motivation more than intrinsic motivation.
Table 9.1 Effect of Media Type on Motivation
Mean Rank 	 Significance
Text 	 Digital Audio 	 Level
Active use 	 Motivation	 50.48	 35.84
	 **
Intrinsic motivation 48.24 38.29 ns
Extrinsic motivation 51.48 34.74 **
Motivation 48.10 38.45 ns
Intrinsic motivation 46.68 40.01 ns
Extrinsic motivation 48.47 38.05 ns
Passive use
109
There could be several reasons why extrinsic motivation was reported higher by
the text group. The results of the content analyses provide four reasons:
1) They felt a higher level of cognitive benefits of text compared to digital audio.
2) The procedures of using digital audio were more demanding technically compared to
using text.
3) They just preferred text — learning preference of individuals.
4) They were not comfortable using digital audio because it was awkward to speak and
listen in the virtual environment.
All these might have been factored in the low evaluation of digital audio in terms
of perceived usefulness. Nonetheless, there still lingers a probability that the harsh
evaluation of digital audio may stem from the fact that the "comfort level" of digital
audio is much lower than that of text. Although subjects were provided with tutorials
and instructions and practiced about how to use digital audio, the medium was still quite
new for them compared to text. For example, one subject even raised a question
regarding the justification of using digital audio in the DL environment, arguing that one
of the biggest assumptions of DL is that participants communicate in text. Thus, it is
suspected that there exists a certain level of resistance against digital audio among
subjects, though the current study does not provide enough explanations about this issue.
Another interesting finding is that no significant differences were found between
text and digital audio in terms of motivation when the media were used passively.
Although several reasons could exist behind this finding, one explanation could be a
different attitude of subjects toward communication media. As was briefly discussed
earlier, the evaluation of digital audio appears to have been based on the comparison with
text. In active use, when subjects prepared their own digital artifacts, they might have
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felt the difference between text and digital audio more saliently. In passive use,
however, when they listened to others' audio messages, they might have been more
insensitive about the difference, providing a more generous evaluation of digital audio
(see Table 9.1).
What catches our attention regarding motivation is that it exerted a very strong
positive influence on the learning quality of ALN in terms of perceived learning and
satisfaction; the measure of motivation increased the score of the measure of perceived
learning and satisfaction by around 73% (p<.001) each in active use and around 88%
(p<.001) and 71% (p<.001), respectively in passive use. This is in sharp contrast with
the influence level of social presence which hovered around 15%, and consistent with the
previous research that motivation can improve learning process (Keller, 1983; Bandura,
1997; Bransford et al. 1999; Pintrich et al. 2002). No significant relationship was found
between motivation and interaction.
The results of this study also show that the two different motivations exerted
different levels of influence on perceived learning and satisfaction. In active use,
extrinsic motivation influenced perceived learning and satisfaction more, i.e. the measure
of extrinsic motivation (perceived usefulness) increased the score of the measure of
perceived learning and satisfaction more. In passive use, however, mixed results were
found; for perceived learning, the influence of intrinsic motivation was more salient,
while for satisfaction, the influence of extrinsic motivation was stronger.
In active use, subjects seem to have been focused more on usefulness of their
communication media than engagement. It is also revealed in the content analyses
about problems with using digital audio. One of the major complaints about digital
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audio was that it was difficult to use and required extra work which might have been
spared if they had used text. However, no remarks or comments were found about the
aspect of engagement, implying that subjects placed a higher priority on usefulness.
The mixed results in passive use about the influence of intrinsic and extrinsic
motivation on perceived learning and satisfaction could be interpreted as different
attitudes of subjects about learning between when they are placed as receivers of learning
materials and when they play the role of providers. As briefly discussed above, it was
found that students focused more on usefulness when they were providers. They seem
to have pursued "cost effectiveness" in completing their work: how they could produce
maximum results with minimum efforts. To this end, usefulness might be a crucial
factor.
However, when they were receivers, they displayed a different attitude. Students
put more focus on engagement in terms of perceived learning, i.e. they wanted to be
provided with materials which were more interesting rather than useful, although the
difference of the influence between intrinsic and extrinsic motivation on perceived
learning was very small (around 3%). Interestingly enough, the difference gap was
wider in terms of satisfaction; the level of influence of usefulness on satisfaction was
about 50%, showing that they placed a higher priority on usefulness.
Based on these findings, it can be safely said that more attention needs to be paid
to motivation in order to improve the effectiveness of ALN learning. Although the
significance of social presence has been stressed due to the notion that the ALN
environment may be restricted by its text-based communication, its importance might
have been overemphasized, paling the significance of other factors such as motivation.
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In fact, people can quickly adapt to the text-based environment and develop unique
communication dynamics (Walther, 1996; Herring, 1999).
Above all, the strong interest in social presence might stem from an emphasis on
"distance" rather than learning in approaching distance learning research. Due to the
fact that distance learning is conducted in virtual classrooms where participants do not
see each other and communicate in text, not in speech, it seems that more attention has
been paid to "distance." However, now that distance learning has been established as
one mode of learning with around two million enrolled students (Allen & Seaman, 2004),
it is high time that the focus of attention should be shifted to "learning" from "distance,"
and the findings of this study lend support to the need for the shift of attention.
9.3 Digital Audio, TAM and ALN Learning
The technology acceptance model (TAM) was introduced in this study to examine how
digital audio would be accepted by its users as a technology. When digital audio was
evaluated alone without being compared with text, the perceptions of digital audio in
terms of ease of use and usefulness were positive in general; for perceived ease of use,
M =3.32 and 3.67 in active and passive use based on 5-point Likert scales, and for
perceived usefulness, M =3.21 and 3.36 in active and passive use based on 5-point
Likert scales.
However, when digital audio was compared with text, the evaluation of digital
audio was negative relative to text. PLS analysis shows that in both active and passive
use, digital audio decreased the score of the measure of perceived usefulness more than
that of perceived ease of use, showing that the evaluation of digital audio was harsher in
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terms of usefulness than ease of use (see Table 9.2). It was also found that subjects
were less critical about digital audio when they were information receivers (passive use)
than when they were providers (active use).




Media —* Perceived ease of use 	 -0.271**	 -0.017
Media	 Perceived usefulness	 -0.371***	 -0.237**
Perceived usefulness was a stronger determinant of behavioral intention in both
active and passive use (see Table 7.37). In order to examine how perceived ease of use
and usefulness affect perceived learning and satisfaction differently, a nonparametric
correlation test (Spearman's rho) was run (see Table 9.3). In active use, perceived
usefulness showed a higher correlation with both satisfaction and perceived learning than
perceived ease of use. In passive use, however, perceived usefulness showed a higher
correlation with perceived learning, but it didn't with satisfaction.
Table 9.3	 Correlation between Ease of Use/Usefulness and Satisfaction/Perceived
Learning
Satisfaction	 Perceived Learning
Active Use Passive Use Active Use Passive Use










This result is very interesting given that perceived usefulness (extrinsic
motivation) was also a stronger determinant of perceived learning and satisfaction than
engagement (intrinsic motivation) (see Table 7.26). At this juncture, a need is raised to
compare the correlations between social presence/engagement/perceived ease of
use/perceived usefulness and satisfaction/perceived learning in order to find which factor
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influenced satisfaction and perceived learning most. Table 9.4 shows the results of
Spearman's rho test. In terms of satisfaction, perceived usefulness showed the highest
correlation in both active and passive use. In terms of perceived learning, however,
perceived usefulness still showed the highest correlation in active use, but in passive use
engagement showed the highest correlation.
Table 9.4 Determinant Analyses of Satisfaction and Perceived Learning
Satisfaction Perceived Learning
Active Use Passive Use Active Use Passive Use
Social presence 0.283** 0.359** 0.427** 0.420**
Engagement 0.636** 0.568** 0.671** 0.813**
Perceived ease of use 0.637** 0.538** 0.448** 0.488**
Perceived usefulness 0.727** 0.757** 0.742** 0.784**
These results show that ALN learners had different attitudes in evaluating their
learning experiences. When they were providers of information, they put the highest
priority on usefulness. When they were receivers of information, however, they put a
higher priority on engagement rather than usefulness, in terms of perceived learning, and
still placed the highest priority on perceived usefulness in terms of satisfaction. These
results again indicate that ALN learners focused on "cost-effectiveness" or productivity
when they produce information, while they also paid attention to engagement or fun
when they consumed information, implying that different instructional designs might be
needed depending on the role of ALN learners.
Another interesting finding deserving our attention in TAM is that behavioral
intention influenced satisfaction more strongly than perceived learning in both active and
passive use (see Table 7.41), implying that behavioral intention is a stronger indicator of
satisfaction than perceived learning. Given that TAM measures the acceptance of a
technology and was not originally designed to examine learning experiences, this result is
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quite predictable. However, this result still provides some clue to understanding how
ALN learners accept the technical factors of their learning environment in relation to
their learning effectiveness. Their positive acceptance of a technology may lead to their
satisfaction with their learning environment, but it may not lead to the same level of
perceived learning. In other words, the level of their satisfaction with the system
(technology) may not be repeated in their evaluation of their learning experiences.
Finally, the main research question or the objective of this study is raised again: is
digital audio a proper "supplementary" communication medium for ALN learners? The
answer to this question is qualified depending on how digital audio should be evaluated.
As discussed earlier, the evaluation of digital audio by the subjects was positive in
general when the evaluation was not based on comparison with text (see 6.2 Perceptions
of Digital Audio Use). However, when digital audio is compared with text, its
evaluation is negative relative to text.
From the perspective of CMC, digital audio appears to be a proper supplementary
communication medium which can partially improve social presence among ALN
learners. This is also supported by content coding; 63% of the benefits of using digital
audio are an increase in social factors. Furthermore, the effect of digital audio on social
presence might be stronger when it is used repeatedly so that students get accustomed to
using it and feel more comfortable with it. This is very cogent considering that the
results of this study are based on a one-time use of digital audio and a significant portion
(39%) of suggestions for improving digital audio use was about improving the procedures
of using digital audio. Thus, if there is a need to enhance social presence in the ALN
learning environment, the need can be satisfied by digital audio.
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From the perspective of instructional design intended to enhance motivation of
ALN learners, digital audio may not be a good choice if it is used in the same way that
was adopted by this study. However, digital audio has a high potential as an
instructional technology which can be used in a way more germane to the learning
effectiveness of ALN learners. For example, this study shows that two examples of
digital audio use, voice recording and narrated PPT, were accepted by ALN learners
differently; narrated PPT was perceived a little more positively than voice recording (see
Tables 6.12 and 6.15).
Also, the role of ALN learners needs to be considered; they showed different
attitudes toward digital audio depending upon whether they were providers or receivers
of information. When they were providers of information, no significant difference was
found between the text and digital audio group in their preference of media for the future
use (see Table 6.12). However, a significant difference was found when they were
receivers of information; the digital audio group preferred to use digital audio in the
future (see Table 6.13).
Furthermore, the content coding results provide some tips on this issue. 33% of
the suggestions were about using more advanced technologies such as live audio so that
communication can take place in real time. In fact, subjects said that they were not
comfortable about speaking alone to a microphone without an audience (see Section 8.3
Suggestions). Given that this study adopted primitive formats of digital audio in order
to examine how digital audio can be used in a simple and easy way, such that any ALN
course can utilize it to gain the benefits of digital audio to increase learning effectiveness
and efficiency, the use of more advanced formats of digital audio is expected to produce
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Despite the long history of media research, the literature does not provide consistent
results about the effect of learning with media (Mann, 1995). In line with the rapid
expansion of distance learning, the significance of selecting the right media is rising.
Unfortunately, however, most of the current practices of using media are not grounded on
robust pedagogical designs (Koumi, 1994), resulting in failures of media selection.
One of the major contributions of this study is that it examined the effect of
digital audio on ALN learning from three different approaches: social presence (CMC),
motivation (instructional design) and TAM (technology), shedding light on the issue of
proper media selection in the ALN environment. Although audio technology has
emerged as an important factor of distance learning, it is still not known how audio
should be integrated into the learning process (Barron, 2004). In this vein, this study
provides an insight into building and testing theories of digital audio use, i.e. how
characteristics of the students, the media used, and instructional design in ALN interact to
affect perceived media richness, student learning and subjective satisfaction with their
online learning experience.
Another major contribution is that this study shed a new light on the direction of
ALN research. Compared to social presence, it seems that the significance of
motivation has not been highlighted duly because more focus was placed on "distance"
rather than "learning." The results of this study indicate that motivation plays a more
important role than social presence in determining the learning experiences of ALN
learners, raising the need for more research about the role of motivation in ALN learning.
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Regarding the learning experiences of ALN learners, this study showed that ALN
learners applied different attitudes depending on their role in their learning environment.
As discussed earlier, they emphasized usefulness when they were producers of
information, while they also focused on engagement when they were consumers of
information. This result may provide a very valuable insight into the design of ALN
courses, e.g. engagement needs to be considered highly when learning materials are
provided for ALN learners and usefulness should be stressed when they are expected to
provide learning materials.
Also, this study added to the literature of TAM by applying the model in the
context of education (ALN) to test the applicability of an instructional technology of
digital audio. The results of this study showed that the findings of the TAM literature,
which has focused on information technology, could be repeated for instructional
technology. Consistent with the previous TAM research findings, this study also
showed that perceived usefulness is the strongest predictor of behavioral intention to use
a technology.
9.5 Limitations
Like other behavioral studies, this study has several limitations. First, this study
adopted a field experiment research methodology so that it inherits the limitations of this
research methodology. Given that a field experiment may not control all variables,
some confounding effects may exist which were not explained.
Second, this study examined the effect of digital audio on learning effectiveness
of ALN learners by the measures of satisfaction and perceived learning. This can be
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justified because this study was intended to investigate the perceptions of ALN learners
about digital audio, but this may not provide sufficient explanation about the effect of
digital audio on the learning process. Therefore, the results of this study should be
considered in this context.
Third, this study used the same measure to examine two different user aspects of
ALN learners in their evaluation of digital audio: active user (producers) and passive use
(consumers). In hindsight, however, a question is raised about the validity of using the
same measure for the two different aspects. A possibility cannot be ruled out that some
measures were developed from the perspective of active users while others were
developed from the perspective of passive users. Thus, the results of this study about
the comparison between active and passive use of digital audio might have to be accepted
as an attempt to define the two aspects.
Fourth, the subjects may not represent ALN learners given that a limited number
of courses in one university (NJIT) participated in this study. Thus, the results of this
study need to be considered in light of course characteristics and context.
9.6 Future Research
Based on the quantitative and qualitative data analyses results, several directions for
future research emerge. First, the timing of digital audio use can be diversified.
Although digital audio improved social presence partially, it was not clear how the timing
of digital audio use affected the results. By introducing digital audio in different time
points across courses, e.g. in the very beginning, middle, and late stages of ALN courses,
it would be possible to examine whether there are relationships between the effect of
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digital audio in terms of social presence and the timing of its introduction into ALN
courses. Also, given that subjects placed their top priority on usefulness in their
evaluation of their learning experiences and the subjects experienced difficulties in using
digital audio even though they were provided with tutorials and practice, a longitudinal
study can be designed to examine whether the "resistance" of subjects against
asynchronous digital audio use would be mitigated if their exposure to digital audio
increases. It is expected that a decrease in resistance against digital audio would lead to
an increase in the positive evaluations of digital audio.
Second, the mode of using digital audio can be changed. The qualitative data
imply that subjects' attitude toward digital audio might have been more favorable if it had
been used in real time. The asynchronous use of digital audio appears to have
aggravated subjects' resistance to digital audio; they were uncomfortable about listening
to their voices from the recorded files, and they felt a burden about doing the
asynchronous audio presentation which would be "persistent." A real-time synchronous
use of digital audio via systems such as Elluminate (http://wvvw.elluminate.com/)  could
address these issues, and improve the perception about digital audio.
Third, the effect of digital audio on learning effectiveness in the ALN
environment could be measured directly through objective measurements such as grades.
This study focused on examining the perceptions of ALN learners about digital audio so
that only subjective measures were used, leaving something desired in terms of the
objective measurement of the effects of digital audio on learning effectiveness. Thus, a
future study could be designed regarding the effects of digital audio by measuring the
direct effects of digital audio on learning effectiveness in the ALN environment.
APPENDIX A
EXPERIMENT PROCEDURES
The following document is the experiment procedures which were used in the field





My name is Eunhee Kim, and I'm a Ph.D. candidate in the Information Systems
department. As you may know, you will do this assignment as part of a media study
which is being conducted by me and Drs. Roxanne Hiltz and Julian Scher in the
Information Systems department. We're examining the effect of communication media
on the effectiveness of online learning.
You will be assigned to one of the two groups randomly, and use a different
communication medium to do your assignment. One group will use text and the other
group will use digital audio. Your assignment to either group will be purely random,
and the fact that you'll use different communication medium will not affect your grade of
this assignment. Also, all data gathered from this experiment will be treated
confidentially.
II. Procedures
This experiment consists of three parts:
1. Post your assignment
Please complete your assignment by the due date and post it in your course WebBoard or
WebCT.
(The detailed procedures were different between text and digital audio groups.)
For the text group:
Your statement should be no more than 500 words. Please use simple and clear English,
so that your friends can understand your argument easily.
For the voice recording group:
Your statement should be no more than 5 minutes. Please provide a very brief outline
of your statement with your audio file. A bullet-pointed list of your major points will be
fine. Please use simple and clear English, so that your friends can understand your
argument easily.
When recording, please use a freeware sound recorder which can be found at:
http://www.xemico .com/pvr/index.html
(The sound recorder built in Windows does not allow you to record more than 1 minute,
which may not be long enough for you to record your voice review. This is why I
strongly recommend you should use the freeware which allows up to 10 minutes of
recording.)




Tutorials for these two software products are found at:
http://web.njit.edu/—exkl736/tutorial/pvr/pvr.htm for PVR
http://web.njit.edu/—exk1736/tutorial/itunes/itunes.htm for iTune to encode your file into
mp3 format
For the plain PPT group:
Your presentation should be 3 to 5 slides. Please use simple and clear English, so that
your friends can understand your statement easily.
For the narrated PPT group:
Your presentation should be 3 to 5 slides or no longer than 5 minutes. Please use simple
and clear English, so that your friends can understand your statement easily.
To embed narration into slides is simple. All that you need is a microphone. Please
prepare your slides first, and record your narration into your PC via the microphone.
For details about how to record narration with PPT, please see the following tutorial.
Even if you know how to record narration, please follow the procedures described in the
tutorial.
http ://web .nj it.edu/—exk1736/tutorial/ppt/ppt_imagetext.htm
2) Comment upon other students' work
After you complete your assignment, please comment upon others' work by the due date.
3) Answer the online questionnaire and mail your consent form
Once you complete your assignment and comment upon others' work, please answer the
online questionnaire and submit the consent form which can be found with the online
questionnaire.
(Depending on the format of assignment, different questionnaires were provided. The
questionnaires were the same in terms of their questions but were a little different in
terms of wording since they were personalized to each group. For example, digital
audio was worded as either voice recording or narrated MS PPT.)
The online questionnaire is at:
http://westwing.njit.edu/multimedia/pre_debate.cfm for debate/discussion group
http://westwing.njitedu/multimedia/pre_presentation.cfm  for presentation group
III. Debriefing
I'd like to thank all of you again who participated in this study. The study is designed to
examine the effect of digital audio on learning effectiveness in the distance learning
environment.
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In this experiment, half of you used text while the other half used digital audio to do your
assignment. Your assignment to each group was purely random.
Your responses to the questionnaire will yield precious data to help us understand how
digital audio is accepted by students taking distance learning course, and examine
whether digital audio is a feasible communication medium.
Thank all of you again for your time and efforts!
Eunhee Kim
Email: eunhee.kim@nj it. edu
Phone: 973-596-5422 (office)
APPENDIX B
HUMAN SUBJECT CONSENT FORM
The following document is the consent form used in the field experiment of this study.
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NEW JERSEY INSTITUTE OF TECHNOLOGY
323 MARTIN LUTHER KING BLVD.
NEWARK, NJ 07102
CONSENT TO PARTICIPATE IN A RESEARCH STUDY
TITLE OF STUDY: Effect of Oral Presentation on Asynchronous Learning Networks
(ALN)
RESEARCH STUDY:
	, have been asked to
participate in a research study under the direction of Eunhee Kim (Doctoral
candidate, Information Systems, New Jersey Institute of Technology) and Dr.
Starr Roxanne Hiltz (Distinguished professor, Information Systems, New Jersey
Institute of Technology).
Other professional persons who work with them as study staff may assist to act
for them.
PURPOSE:
The objective of this study is to gather information about and improve procedures
for online oral presentation in the asynchronous distance learning environment.
DURATION:
My participation in this study will last for about 10 minutes.
PROCEDURES:
I have been told that, during the course of this study, the following will occur:
Filling out a questionnaire.
PARTICIPANTS:
I will be one of about 200 participants to participate in this trial.
EXCLUSIONS:
I will inform the researcher if any of the following apply to me:
No exclusions.
RISK/DISCOMFORTS:
I have been told that the study described above may involve the following risks
and/or discomforts:
The investigator believes that there are not any physical or other risks associated




Every effort will be made to maintain the confidentiality of my study records.
Officials of NJIT will be allowed to inspect sections of my research records
related to this study. If the findings from the study are published, I will not be
identified by name. My identity will remain confidential unless disclosure is
required by law.
PAYMENT FOR PARTICIPATION:
I have been told that I will receive no payment compensation for my participation
in this study.
CONSENT AND RELEASE:
I fully recognize that there are risks that I might be exposed to by volunteering in
this study which are inherent in participating in any study, I understand that I am
not covered by NJIT's insurance policy for any injury or loss I might sustain in
the course of participating in the study.
RIGHT TO REFUSE OR WITHDRAW:
I understand that my participation is voluntary and I may refuse to participate, or
may discontinue my participation at any time with no adverse consequence. I also
understand that the investigator has the right to withdraw me from the study at
any time.
INDIVIDUAL TO CONTACT:
If I have any questions about my treatment or research procedures that I discuss
them with the principal investigator. If I have any addition questions about my
rights as a research subject, I may contact:
Dawn Hall Apgar, Ph.D., Chair, IRB (973) 642-7616
SIGNATURE OF PARTICIPANT
I have read this entire form, or it has been read to me, and I understand it
completely. All of my questions regarding this form or this study have been





Name:       
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SIGNATURE OF READER/TRANSLATOR IF THE PARTICIPANT DOES NOT
READ ENGLISH WELL 
The	 person	 who	 has	 signed	 above,
 , does not read
English well, I read English well and am fluent in (name of the language)
 , a language the subject
understands well. I have translated for the subject the entire content of this form.
To the best of my knowledge, the participant understands the content of this form
and has had an opportunity to ask questions regarding the consent form and the
study, and these questions have been answered to the complete satisfaction of the





Name:       
SIGNATURE OF INVESTIGATOR OR RESPONSIBLE INDIVIDUAL
To	 the	 best	 of	 my	 knowledge,	 the	 participant,
has
understood the entire content of the above consent form, and comprehends the
study. The participants and those of his/her parent/legal guardian have been




Name:       
APPENDIX C
QUESTIONNAIRE
The following document is the questionnaire used in the field experiment of this study.
The questionnaire was personalized to each group and posted online.
135
136
(The underlined parts were personalized depending on the assignment type and digital
audio format.)
This questionnaire is intended to gather information about your experiences of distance
learning. In particular, you'll be asked about your experiences of doing one assignment.
Every data will be treated confidentially. No information gathered here will be used for
other purposes than this research.
Also, please download the consent form and email me with your signature on it.
If you have any questions about this questionnaire, please contact me at








My degree program is: ( ) BA/BS ( ) MS ( ) Ph.D.
English is my native or first language: ( ) Yes ( ) No
I am a: ( ) Female ( ) Male
My age at the last birthday is:
The level of my ability of using computers is:
( ) None at all ( ) Novice ( ) Average ( ) Advanced
Have you taken online courses before? ( ) Yes ( ) No
If you answered "Yes" in the above question, how many online courses you have taken.
( ) 1 ( ) 2 ( ) 3 ( ) 4+
Evaluation of Your Assignment
(In the actual questionnaire, underlined parts were changed depending on the type of
assignment done by the subject.)
You have done a debate/discussion/presentation assignment using text/voice
recording/MS PPT slide show/narrated MS PPT slide show.
This questionnaire is to find your perceptions of using text/voice recording/MS PPT slide
show/narrated MS PPT slide show as a communication medium to do your assignment.
All data will be treated confidentially.
Please think carefully about how you would rate text/voice recording/MS PPT slide
show/narrated MS PPT slide show to do your debate/discussion/presentation assignment
in your online course.
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Please be careful that you're not evaluating the presentation assignment itself.
Rather, you're expected to evaluate your experiences of using the communication
medium of text/voice recording/MS PPT slide show/narrated MS PPT slide show.
In other words, you are evaluating the medium, not the contents of the assignment.
I appreciate your clear understanding about this.
Also, please evaluate the medium from two perspectives: active use and passive use.
In other words, how did you feel about text/voice recording/MS PPT slide show/narrated
MS PPT slide show when you provided your assignment by yourself (active use) and
when you read/listened to the assignments provided by others (passive use)?
How do you evaluate the text/voice recording/MS PPT slide show/narrated MS PPT slide
show? Please think carefully about how you would rate the medium used in your
assignment on each of the dimensions described:
Your experience of using MS PPT presentation was:
1. Personal vs. Impersonal
when I did my work (active use): Impersonal 1 2 3 4 5 Personal
when I read/listened to others' work (passive use): Impersonal 1 2 3 4 5 Personal
2. Warm vs. Cold
when I did my work (active use): Cold 1 2 3 4 5 Warm
when I read/listened to others' work (passive use): Cold 1 2 3 4 5 Warm
3. Distant vs. Close
when I did my work (active use): Distant 1 2 3 4 5 Close
when I read/listened to others' work (passive use): Distant 1 2 3 4 5 Close
4. Dehumanizing vs. Humanizing
when I did my work (active use): Dehumanizing 1 2 3 4 5 Humanizing
when I read/listened to others' work (passive use): Dehumanizing 1 2 3 4 5 Humanizing
5. Expressive vs. Inexpressive
when I did my work (active use): Inexpressive 1 2 3 4 5 Expressive
when I read/listened to others' work (passive use): Inexpressive 1 2 3 4 5 Expressive
6. Emotional vs. Unemotional
when I did my work (active use): Unemotional 1 2 3 4 5 Emotional
when I read/listened to others' work (passive use): Unemotional 1 2 3 4 5 Emotional
7. Insensitive vs. Sensitive
when I did my work (active use): Insensitive 1 2 3 4 5 Sensitive
when I read/listened to others' work (passive use): Insensitive 1 2 3 4 5 Sensitive
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8. Sociable vs. Unsociable
when I did my work (active use): Unsociable 1 2 3 4 5 Sociable
when I read/listened to others' work (passive use): Unsociable 1 2 3 4 5 Sociable
Please evaluate your experience of doing the debate/discussion/presentation using
text/voice recording/MS PPT slide show/narrated MS PPT slide show.
Please evaluate based on how the medium (not the content of your assignment)
influenced your assignment.
9. I was totally absorbed in the assignment using text/voice recording/MS PPT slide
show/narrated MS PPT slide show.
when I did my work (active use): strongly agree 1 2 3 4 5 strongly disagree
when I read/listened to others' work (passive use): strongly agree 1 2 3 4 5 strongly
disagree
10. I developed an ability to communicate clearly about the topic discussed in the
assignment.
when I did my work (active use): strongly agree 1 2 3 4 5 strongly disagree
when I read/listened to others' work (passive use): strongly agree 1 2 3 4 5 strongly
disagree
11. I enjoyed doing the debate/discussion/presentation assignment.
when I did my work (active use): strongly agree 1 2 3 4 5 strongly disagree
when I read/listened to others' work (passive use): strongly agree 1 2 3 4 5 strongly
disagree
12. Using text/voice recording/MS PPT slide show/narrated MS PPT slide show
improved my performance in the assignment.
when I did my work (active use): strongly agree 1 2 3 4 5 strongly disagree
when I read/listened to others' work (passive use): strongly agree 1 2 3 4 5 strongly
disagree
13. Assuming I had access to text/voice recording/MS PPT slide show/narrated MS PPT
slide show, I intend to use it for debate/discussion/presentation assignment in the future.
when I did my work (active use): strongly agree 1 2 3 4 5 strongly disagree
when I read/listened to others' work (passive use): strongly agree 1 2 3 4 5 strongly
disagree
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14. The communication medium of text/voice recording/MS PPT slide show/narrated MS 
PPT slide show which I used in the assignment held my attention
when I did my work (active use): strongly agree 1 2 3 4 5 strongly disagree
when I read/listened to others' work (passive use): strongly agree 1 2 3 4 5 strongly
disagree
15. I gained a good understanding of the subject area that I discussed in the assignment.
when I did my work (active use): strongly agree 1 2 3 4 5 strongly disagree
when I read/listened to others' work (passive use): strongly agree 1 2 3 4 5 strongly
disagree
16. Interacting with the communication medium of text/voice recording/MS PPT slide
show/narrated MS PPT slide show did not require a lot of my mental effort.
when I did my work (active use): strongly agree 1 2 3 4 5 strongly disagree
when I read/listened to others' work (passive use): strongly agree 1 2 3 4 5 strongly
disagree
17. The debate/discussion/presentation assignment using text/voice recording/MS PPT
slide show/narrated MS PPT slide show was a waste of time.
when I did my work (active use): strongly agree 1 2 3 4 5 strongly disagree
when I read/listened to others' work (passive use): strongly agree 1 2 3 4 5 strongly
disagree
18. Using text/voice recording/MS PPT slide show/narrated MS PPT slide show in the
assignment increased my productivity.
when I did my work (active use): strongly agree 1 2 3 4 5 strongly disagree
when I read/listened to others' work (passive use): strongly agree 1 2 3 4 5 strongly
disagree
19. Given that I had access to text/voice recording/MS PPT slide show/narrated MS PPT
slide show, I predict that I would use it.
when I did my work (active use): strongly agree 1 2 3 4 5 strongly disagree
when I read/listened to others' work (passive use): strongly agree 1 2 3 4 5 strongly
disagree
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20. The communication medium of text/voice recording/MS PPT slide show/narrated MS 
PPT slide show which I used in the assignment excited my curiosity.
when I did my work (active use): strongly agree 1 2 3 4 5 strongly disagree
when I read/listened to others' work (passive use): strongly agree 1 2 3 4 5 strongly
disagree
21. I learned to identify central issues in the area that I discussed in the
debate/discussion/presentation assignment.
when I did my work (active use): strongly agree 1 2 3 4 5 strongly disagree
when I read/listened to others' work (passive use): strongly agree 1 2 3 4 5 strongly
disagree
22. I find that text/voice recording/MS PPT slide show/narrated MS PPT slide show is
easy to use.
when I did my work (active use): strongly agree 1 2 3 4 5 strongly disagree
when I read/listened to others' work (passive use): strongly agree 1 2 3 4 5 strongly
disagree
23. I was satisfied with the procedures of doing the assignment.
when I did my work (active use): strongly agree 1 2 3 4 5 strongly disagree
when I read/listened to others' work (passive use): strongly agree 1 2 3 4 5 strongly
disagree
24. Using text/voice recording/MS PPT slide show/narrated MS PPT slide show
enhanced my effectiveness in the assignment.
when I did my work (active use): strongly agree 1 2 3 4 5 strongly disagree
when I read/listened to others' work (passive use): strongly agree 1 2 3 4 5 strongly
disagree
25. The communication medium of text/voice recording/MS PPT slide show/narrated MS 
PPT slide show which I used in the assignment aroused my imagination.
when I did my work (active use): strongly agree 1 2 3 4 5 strongly disagree
when I read/listened to others' work (passive use): strongly agree 1 2 3 4 5 strongly
disagree
26. My skill in critical thinking was increased.
when I did my work (active use): strongly agree 1 2 3 4 5 strongly disagree
when I read/listened to others' work (passive use): strongly agree 1 2 3 4 5 strongly
disagree
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27. I find it easy to get text/voice recording/MS PPT slide show/narrated MS PPT slide
show to do what I want it to do.
when I did my work (active use): strongly agree 1 2 3 4 5 strongly disagree
when I read/listened to others' work (passive use): strongly agree 1 2 3 4 5 strongly
disagree
28. I was frustrated in doing the assignment.
when I did my work (active use): strongly agree 1 2 3 4 5 strongly disagree
when I read/listened to others' work (passive use): strongly agree 1 2 3 4 5 strongly
disagree
29. I find text/voice recording/MS PPT slide show/narrated MS PPT slide show to be
useful in doing the assignment.
when I did my work (active use): strongly agree 1 2 3 4 5 strongly disagree
when I read/listened to others' work (passive use): strongly agree 1 2 3 4 5 strongly
disagree
30. The communication medium of text/voice recording/MS PPT slide show/narrated MS 
PPT slide show which I used in the assignment was fun.
when I did my work (active use): strongly agree 1 2 3 4 5 strongly disagree
when I read/listened to others' work (passive use): strongly agree 1 2 3 4 5 strongly
disagree
31. I learned a great deal of factual information about the subject area that I discussed in
the assignment.
when I did my work (active use): strongly agree 1 2 3 4 5 strongly disagree
when I read/listened to others' work (passive use): strongly agree 1 2 3 4 5 strongly
disagree
32. The communication medium of text/voice recording/MS PPT slide show/narrated MS 
PPT slide show which I used in the assignment was intrinsically interesting.
when I did my work (active use): strongly agree 1 2 3 4 5 strongly disagree
when I read/listened to others' work (passive use): strongly agree 1 2 3 4 5 strongly
disagree
33. I became more interested in the subject area that I discussed in the assignment.
when I did my work (active use): strongly agree 1 2 3 4 5 strongly disagree
when I read/listened to others' work (passive use): strongly agree 1 2 3 4 5 strongly
disagree
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34. Do you have any suggestions for improving the use of digital audio in the distance
learning course? (asked of only those who used digital audio)
35. If you post a message, would you prefer to use text or recorded voice message? Why?
36. If you read messages of others, would you prefer to read text or listen to digital
audio? Why?
37. Overall, how would you evaluate the use of digital audio compared to text?
Much better than text_
Somewhat better than text_
_ No difference
_ Somewhat worse than text
_ Much worse than text
Why?
38. Did you use or attempt to use mobile computing devices while engaging in the
assignment? ( ) yes Ono
If you said "No" above, please skip the following questions.
If said "Yes" above, what devices did you use?
For what purposes did you use the devices?
What advantages did you feel about using the devices?
What problems did you feel about using the devices?
APPENDIX D
NORMALITY TEST RESULTS
The following is the normality test results of each question items.
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Table D.1 Normality Test of Questionnaire Items for Social Presence by Mode of Use
Questionnaire Items
Active Passive
Shapiro_Wilk Significance Shapiro_Wilk Significance
1 0.889 0.000 0.911 0.000
2 0.896 0.000 0.876 0.000
3 0.887 0.000 0.883 0.000
4 0.876 0.000 0.875 0.000
5 0.892 0.000 0.903 0.000
6 0.917 0.000 0.899 0.000
7 0.875 0.000 0.870 0.000
8 0.909 0.000 0.897 0.000
Table D.2 Normality Test of Questionnaire Items for Social Presence by Digital
Audio Format in Active Use
Questionnaire Items
Voice Recording Narrated PPT
Shapiro_Wilk Significance Shapiro_Wilk Significance
1 0.882 0.016 0.872 0.013
2 0.911 0.058 0.887 0.024
3 0.901 0.037 0.871 0.012
4 0.900 0.035 0.868 0.011
5 0.907 0.048 0.884 0.021
6 0.916 0.071 0.858 0.007
7 0.840 0.003 0.863 0.009
8 0.908 0.050 0.906 0.053
Table D.3 Normality Test of Questionnaire Items for Social Presence by Digital
Audio Format in Passive Use
Questionnaire Items
Voice Recording Narrated PPT
Shapiro_Wilk Significance Shapiro_Wilk Significance
1 0.833 0.002 0.920 0.100
2 0.815 0.001 0.884 0.021
3 0.774 0.000 0.886 0.023
4 0.856 0.005 0.867 0.010
5 0.909 0.053 0.796 0.001
6 0.919 0.084 0.852 0.006
7 0.738 0.000 0.838 0.003
8 0.792 0.001 0.917 0.085
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9 0.861 0.000 0.902 0.000
14 0.843 0.000 0.886 0.000
20 0.899 0.000 0.897 0.000
25 0.899 0.000 0.904 0.000
30 0.875 0.000 0.872 0.000
32 0.890 0.000 0.888 0.000
Table D.5 Normality Test of Questionnaire Items for Engagement by Digital Audio
Format in Active Use




9 0.914 0.067 0.759 0.000
14 0.865 0.008 0.891 0.028
20 0.920 0.088 0.869 0.011
25 0.887 0.020 0.917 0.085
30 0.908 0.050 0.826 0.002
32 0.888 0.021 0.864 0.009
Table D.6 Normality Test of Questionnaire Items for Engagement by Digital Audio
Format in Passive Use




9 0.824 0.002 0.876 0.015
14 0.909 0.053 0.906 0.053
20 0.901 0.037 0.863 0.009
25 0.916 0.072 0.919 0.096
30 0.894 0.026 0.849 0.005
32 0.871 0.010 0.902 0.044






16 0.864 0.000 0.899 0.000
22 0.765 0.000 0.720 0.000
27 0.854 0.000 0.866 0.000
Questionnaire Items Voice Recording
	 Narrated PPT
Shapiro_Wilk 	 Sig. 	 Shapiro_Wilk 	 Sig.
16 0.836 0.003 0.854 0.006
22 0.869 0.009 0.764 0.000
27 0.902 0.039 0.848 0.005
Questionnaire Items Voice Recording	
Narrated PPT
Shapiro_Wilk 	 Sig. 	 Shapiro_Wilk 	 Sig.   
16 0.915 0.068 0.900 0.041
22 0.751 0.000 0.722 0.000
27 0.846 0.004 0.807 0.001
146
Table D.8 Normality Test of Questionnaire Items for Perceived Ease of Use by
Digital Audio Format in Active Use
Table D.9 Normality Test of Questionnaire Items for Perceived Ease of Use by
Digital Audio Format in Passive Use







12 0.879 0.000 0.880 0.000
18 0.890 0.000 0.887 0.000
24 0.862 0.000 0.868 0.000
29 0.841 0.000 0.852 0.000
Table D.11 Normality Test of Questionnaire Items for Perceived Usefulness by






12 0.914 0.065 0.843 0.004
18 0.901 0.037 0.903 0.046
24 0.920 0.087 0.797 0.001
29 0.876 0.012 0.867 0.010
13 0.848 0.000 0.852 0.000
19 0.879 0.000 0.886 0.000
Active 	 Passive
Shapiro_Wilk	 Sig.	 Shapiro_Wilk	 Sig.
Questionnaire Items
Questionnaire Items Voice Recording 	 Narrated PPT
Shapiro_Wilk	 Sig.	 Shapiro_Wilk	 Sig.   
13 0.841 0.003 0.813 0.001
19 0.889 0.022 0.842 0.004
Questionnaire Items Voice Recording 	 Narrated PPT
Shapiro_Wilk	 Sig.	 Shapiro_Wilk	 Sig.
13 0.899 0.033 0.804 0.001
19 0.905 0.045 0.860 0.008
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Table D.12 Normality Test of Questionnaire Items for Perceived Usefulness by
Digital Audio Format in Passive Use




12 0.895 0.028 0.846 0.005
18 0.919 0.082 0.829 0.002
24 0.918 0.081 0.806 0.001
29 0.903 0.041 0.871 0.012
Table D.13 Normality Test of Questionnaire Items for Behavioral Intention by Mode
of Use
Table D.14 Normality Test of Questionnaire Items for Behavioral Intention by Digital
Audio Format in Active Use
Table D.15 Normality Test of Questionnaire Items for Behavioral Intention by Digital
Audio Format in Passive Use






10 0.868 0.000 0.873 0.000
15 0.815 0.000 0.883 0.000
21 0.861 0.000 0.895 0.000
26 0.897 0.000 0.910 0.000
31 0.837 0.000 0.874 0.000
33 0.881 0.000 0.896 0.000
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Table D.17 Normality Test of Questionnaire Items for Perceived Learning by Digital
Audio Format in Active Use




10 0.829 0.002 0.842 0.004
15 0.847 0.004 0.854 0.006
21 0.918 0.079 0.867 0.010
26 0.910 0.055 0.909 0.062
31 0.885 0.018 0.867 0.010
33 0.926 0.115 0.904 0.050
Table D.18 Normality Test of Questionnaire Items for Perceived Learning by Digital
Audio Format in Passive Use




10 0.862 0.007 0.857 0.007
15 0.894 0.027 0.887 0.024
21 0.881 0.015 0.868 0.011
26 0.915 0.071 0.917 0.088
31 0.852 0.005 0.859 0.007
33 0.920 0.087 0.887 0.024





11 0.842 0.000 0.863 0.000
17 0.762 0.000 0.791 0.000
23 0.854 0.000 0.863 0.000
28 0.800 0.000 0.805 0.000
Table D.20 Normality Test of Questionnaire Items for Satisfaction by Digital Audio
Format in Active Use




11 0.897 0.030 0.832 0.003
17 0.841 0.003 0.808 0.001
23 0.883 0.017 0.745 0.000
28 0.876 0.012 0.737 0.000
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Table D.21 Normality Test of Questionnaire Items for Satisfaction by Digital Audio
Format in Passive Use
Questionnaire Items Shapiro_Wilk 	 Sig. Shapiro_Wilk Sig.
11 0.897 0.031 0.851 0.006
17 0.823 0.001 0.802 0.001
23 0.857 0.006 0.809 0.001
28 0.871 0.010 0.826 0.002
Voice Recording	 Narrated PPT
APPENDIX E
FREQUENCY DISTRIBUTION OF PERCEPTIONS OF DIGITAL AUDIO USE




1	 2	 3	 4	 5	 Total
2	 4	 12	 14	 9	 41
(4.9%) (9.8%) (29.3%) (34.1%) (22.0%) (100.0%)
3 10 9 15 4 41
(7.3%) (24.4%) (22.0%) (36.6%) (9.8%) (100.0%)
5 14 21 29 13 82












Table E.1 Perceptions of Personal vs. Impersonal Nature of Digital Audio by Mode of
Use
Table E.2 Perceptions of Personal vs. Impersonal Nature of Digital Audio by Digital
Audio Format in Active Use
Impersonal





Voice 0 3 6 9 3 21
recording (0.0%) (14.3%) (28.6%) (42.9%) (14.3%) (100.0%) 20.43
Narrated 2 1 6 5 6 20
PPT (10.0%) (5.0%) (30.0%) (25.0%) (30.0%) (100.0%) 21.60
Total 2 4 12 14 9 41
(4.9%) (9.8%) (29.3%) (34.1%) (22.0%) (100.0%)
p=0.745
Table E.3 Perceptions of Personal vs. Impersonal Nature of Digital Audio by Digital
Audio Format in Passive Use
Impersonal





Voice 0 4 4 11 2 21
recording (0.0%) (19.0%) (19.0%) (52.4%) (9.5%) (100.0%) 24.52
Narrated 3 6 5 4 2 20
PPT (15.0%) (30.0%) (25.0%) (20.0%) (10.0%) (100.0%) 17.30
Total 3 10 9 15 4 41












(2.4%) (22.0%) (31.7%) (34.1%) (9.8%) (100.0%)
1 6 15 17 2 41
(2.4%) (14.6%) (36.6%) (41.5%) (4.9%) (100.0%)
2 15 28 31 6 82











Table E.4 Perceptions of Cold vs. Warm Nature of Digital Audio by Mode of Use
Table E.5 Perceptions of Cold vs. Warm Nature of Digital Audio by Digital Audio
Format (Active Use)
Cold





Voice 1 5 7 7 1 21
recording (4.8%) (23.8%) (33.3%) (33.3%) (4.8%) (100.0%) 19.19
Narrated 0 4 6 7 3 20
PPT (0.0%) (20.0%) (30.0%) (35.0%) (15.0%) (100.0%) 22.90
Total 1 9 13 14 4 41
(2.4%) (22.0%) (31.7%) (34.1%) (9.8%) (100.0%)
p=0.301
Table E.6 Perceptions of Cold vs. Warm Nature of Digital Audio by Digital Audio
Format (Passive Use)
Cold





Voice 1 3 8 9 0 21
recording (4.8%) (14.3%) (38.1%) (42.9%) (0.0%) (100.0%) 19.69
Narrated 0 3 7 8 2 20
PPT (0.0%) (15.0%) (35.0%) (40.0%) (10.0%) (100.0%) 22.38
Total 1 6 15 17 2 41









3	 4	 5	 Total
(9.8%) (9.8%) (24.4%) (36.6%) (19.5%) (100.0%)
2 10 15 14 0 41
(4.9%) (24.4%) (36.6%) (34.1%) (0.0%) (100.0%)
6 14 25 29 8 82











Table E.7 Perceptions of Distant vs. Close Nature of Digital Audio by Mode of Use
Table E.8 Perceptions of Distant vs. Close Nature of Digital Audio by Digital Audio
Format (Active Use)
Distant





Voice 2 3 5 8 3 21
recording (9.5%) (14.3%) (23.8%) (38.1%) (14.3%) (100.0%) 19.64
Narrated 2 1 5 7 5 20
PPT (10.0%) (5.0%) (25.0%) (35.0%) (25.0%) (100.0%) 22.43
Total 4 4 10 15 8 41
(9.8%) (9.8%) (24.4%) (36.6%) (19.5%) (100.0%)
p=0.440
Table E.9 Perceptions of Distant vs. Close Nature of Digital Audio by Digital Audio
Format (Passive Use)
Distant





Voice 0 4 7 10 0 21
recording (0.0%) (19.0%) (33.3%) (47.6%) (0.0%) (100.0%) 24.52
Narrated 2 6 8 4 0 20
PPT (10.0%) (30.0%) (40.0%) (20.0%) (0.0%) (100.0%) 17.30
Total 2 10 15 14 0 41
(4.9%) (24.4%) (36.6%) (34.1%) (0.0%) (100.0%)
p=0.042
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Table E.10 Perceptions of Dehumanizing vs. Humanizing Nature of Digital Audio by
Mode of Use
Dehumanizing
1 2 3 4
Humanizing
5 Total
Active 1 3 17 15 5 41
(2.4%) (7.3%) (41.5%) (36.6%) (12.2%) (100.0%)
Passive 0 4 16 16 5 41
(0.0%) (9.8%) (39.0%) (39.0%) (12.2%) (100.0%)
Total 1 7 33 31 10 82
(1.2%) (8.5%) (40.2%) (37.8%) (12.2%) (100.0%)
Mean Rank
passive - active
	 Negative ranks 7.79
Positive ranks 8.19
p 0.750 
Table E.11 Perceptions of Dehumanizing vs. Humanizing Nature of Digital Audio by
Digital Audio Format (Active Use)
Dehumanizing





Voice 1 2 9 7 2 21
recording (4.8%) (9.5%) (42.9%) (33.3%) (9.5%) (100.0%) 19.29
Narrated 0 1 8 8 3 20
PPT (0.0%) (5.0%) (40.0%) (40.0%) (15.0%) (100.0%) 22.80
Total 1 3 17 15 5 41
(2.4%) (7.3%) (41.5%) (36.6%) (12.2%) (100.0%)
p=0.316
Table E.12 Perceptions of Dehumanizing vs. Humanizing Nature of Digital Audio by
Digital Audio Format (Passive Use)
Dehumanizing





Voice 0 1 6 11 3 21
recording (0.0%) (4.8%) (28.6%) (52.4%) (14.3%) (100.0%) 24.19
Narrated 0 3 10 5 2 20
PPT (0.0%) (15.0%) (50.0%) (25.0%) (10.0%) (100.0%) 17.65
Total 0 4 16 16 5 41
(0.0%) (9.8%) (39.0%) (39.0%) (12.2%) (100.0%)
p=0.062
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Table E.13 Perceptions of Inexpressive vs. Expressive Nature of Digital Audio by
Mode of Use
Inexpressive
1 2 3 4
Expressive
5 Total
Active 1 5 14 15 6 41
(2.4%) (12.2%) (34.1%) (36.6%) (14.6%) (100.0%)
Passive 1 5 12 20 3 41
(2.4%) (12.2%) (29.3%) (48.8%) (7.3%) (100.0%)
Total 2 10 26 35 9 82





p 0.946   
Table E.14 Perceptions of Inexpressive vs. Expressive Nature of Digital Audio by
Digital Audio Format (Active Use)
Inexpressive





Voice 1 2 7 7 4 21
recording (4.8%) (9.5%) (33.3%) (33.3%) (19.0%) (100.0%) 21.60
Narrated 0 3 7 8 2 20
PPT (0.0%) (15.0%) (35.0%) (40.0%) (10.0%) (100.0%) 20.38
Total 1 5 14 15 6 41
(2.4%) (12.2%) (34.1%) (36.6%) (14.6%) (100.0%)
p=0.732
Table E.15 Perceptions of Inexpressive vs. Expressive Nature of Digital Audio by
Digital Audio Format (Passive Use)
Inexpressive





Voice 1 3 7 8 2 21
recording (4.8%) (14.3%) (33.3%) (38.1%) (9.5%) (100.0%) 19.45
Narrated 0 2 5 12 1 20
PPT (0.0%) (10.0%) (25.0%) (60.0%) (5.0%) (100.0%) 22.63
Total 1 5 12 20 3 41
(2.4%) (12.2%) (29.3%) (48.8%) (7.3%) (100.0%)
p=0.360
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Table E.16 Perceptions of Unemotional vs. Emotional Nature of Digital Audio by
Mode of Use
Unemotional
1 2 3 4
Emotional
5 Total
Active 3 11 14 11 2 41
(7.3%) (26.8%) (34.1%) (26.8%) (4.9%) (100.0%)
Passive 3 8 16 12 2 41
(7.3%) (19.5%) (39.0%) (29.3%) (4.9%) (100.0%)
Total 6 19 30 23 4 82







Table E.17 Perceptions of Unemotional vs. Emotional Nature of Digital Audio by
Digital Audio Format (Active Use)
Unemotional





Voice 1 6 8 4 2 21
recording (4.8%) (28.6%) (38.1%) (19.0%) (9.5%) (100.0%) 21.19
Narrated 2 5 6 7 0 20
PPT (10.0%) (25.0%) (30.0%) (35.0%) (0.0%) (100.0%) 20.80
Total 3 11 14 11 2 41
(7.3%) (26.8%) (34.1%) (26.8%) (4.9%) (100.0%)
p=0.913
Table E.18 Perceptions of Unemotional vs. Emotional Nature of Digital Audio by
Digital Audio Format (Passive Use)
Unemotional





Voice 1 4 9 5 2 21
recording (4.8%) (19.0%) (42.9%) (23.8%) (9.5%) (100.0%) 21.71
Narrated 2 4 7 7 0 20
PPT (10.0%) (20.0%) (35.0%) (35.0%) (0.0%) (100.0%) 20.25
Total 3 8 16 12 2 41
(7.3%) (19.5%) (39.0%) (29.3%) (4.9%) (100.0%)
p=0.681
Insensitive	 Sensitive
1	 2 	 3 	 4 	 5 	 Total
0 	 5	 22 	 11 	 3 	 41
(0.0%) (12.2%) (53.7%) (26.8%) (7.3%) (100.0%)
1 4 22 14 0 41
(2.4%) (9.8%) (53.7%) (34.1%) (0.0%) (100.0%)
1 9 44 25 3 82









Table E.19 Perceptions of Insensitive vs. Sensitive Nature of Digital Audio by Mode
of Use
Table E.20 Perceptions of Insensitive vs. Sensitive Nature of Digital Audio by Digital
Audio Format (Active Use)
Insensitive





Voice 0 3 12 5 1 21
recording (0.0%) (14.3%) (57.1%) (23.8%) (4.8%) (100.0%) 19.62
Narrated 0 2 10 6 2 20
PPT (0.0%) (10.0%) (50.0%) (30.0%) (10.0%) (100.0%) 22.45
Total 0 5 22 11 3 41
(0.0%) (12.2%) (53.7%) (26.8%) (7.3%) (100.0%)
p=0.405
Table E.21	 Perceptions of Insensitive vs. Sensitive Nature of Digital Audio by Digital
Audio Format (Passive Use)
Insensitive





Voice 0 1 12 8 0 21
recording (0.0%) (4.8%) (57.1%) (38.1%) (0.0%) (100.0%) 22.74
Narrated 1 3 10 6 0 20
PPT (5.0%) (15.0%) (50.0%) (30.0%) (0.0%) (100.0%) 19.18
Total 1 4 22 14 0 41
(2.4%) (9.8%) (53.7%) (34.1%) (0.0%) (100.0%)
p=0.289
Unsociable	 Sociable
1	 2	 3	 4	 5	 Total
2	 6	 18	 9	 6	 41
(4.9%) (14.6%) (43.9%) (22.0%) (14.6%) (100.0%)
2 3 18 13 5 41
(4.9%) (7.3%) (43.9%) (31.7%) (12.2%) (100.0%)
4 9 36 22 11 82











Table E.22 Perceptions of Unsociable vs. Sociable Nature of Digital Audio by Mode
of Use
Table E.23	 Perceptions of Unsociable vs. Sociable Nature of Digital Audio by Digital
Audio Format (Active Use)
Unsociable





Voice 1 4 10 4 2 21
recording (4.8%) (19.0%) (47.6%) (19.0%) (9.5%) (100.0%) 19.02
Narrated 1 2 8 5 4 20
PPT (5.0%) (10.0%) (40.0%) (25.0%) (20.0%) (100.0%) 23.08
Total 2 6 18 9 6 41
(4.9%) (14.6%) (43.9%) (22.0%) (14.6%) (100.0%)
p=0.254
Table E.24 Perceptions of Unsociable vs. Sociable Nature of Digital Audio by Digital
Audio Format (Passive Use)
Unsociable





Voice 1 0 11 8 1 21
recording (4.8%) (0.0%) (52.4%) (38.1%) (4.8%) (100.0%) 20.95
Narrated 1 3 7 5 4 20
PPT (5.0%) (15.0%) (35.0%) (25.0%) (20.0%) (100.0%) 21.05
Total 2 3 18 13 5 41
(4.9%) (7.3%) (43.9%) (31.7%) (12.2%) (100.0%)
p=0.978
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Table E.25 Engagement 1 by Mode of Use






1 2 3 4 5 Total
Active 2 9 9 7 14 41
(4.9%) (22.0%) (22.0%) (17.1%) (34.1%) (100.0%)
Passive 2 5 15 17 2 41
(4.9%) (12.2%) (36.6%) (41.5%) (4.9%) (100.0%)
Total 4 14 24 24 16 82
(4.9%) (17.1%) (29.3%) (29.3%) (19.5%) (100.0%)
Mean Rank
passive - active Negative ranks 12.29
Positive ranks 14.50
p 0.186
Table E.26 Engagement 1 by Digital Audio Format (Active Use)
Q9 The communication medium which I used in the assignment kept me totally





1 2 3 4 5 Total Rank
Voice 3 3 4 6 5 21
recording (14.3%) (14.3%) (19.0%) (28.6%) (23.8%) (100.0%) 18.48
Narrated 0 5 4 8 3 20
PPT (0.0%) (25.0%) (20.0%) (40.0%) (15.0%) (100.0%) 23.65
Total 3 8 8 14 8 41
(7.3%) (19.5%) (19.5%) (34.1%) (19.5%) (100.0%)
p=0.153
Table E.27 Engagement 1 by Digital Audio Format (Passive Use)
Q9 The communication medium which I used in the assignment kept me totally





1 2 3 4 5 Total Rank
Voice 1 4 7 9 0 21
recording (4.8%) (19.0%) (33.3%) (42.9%) (0.0%) (100.0%) 19.31
Narrated 1 1 8 8 2 20
PPT (5.0%) (5.0%) (40.0%) (40.0%) (10.0%) (100.0%) 22.78
Total 2 5 15 17 2 41
(4.9%) (12.2%) (36.6%) (41.5%) (4.9%) (100.0%)
p=0.323
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Table E.28 Engagement 2 by Mode of Use





1 2 3 4 5 Total
Active 1 4 11 16 9 41
(2.4%) (9.8%) (26.8%) (39.0%) (22.0%) (100.0%)
Passive 2 6 11 15 7 41
(4.9%) (14.6%) (26.8%) (36.6%) (17.1%) (100.0%)
Total 3 10 22 31 16 82
(3.7%) (12.2%) (26.8%) (37.8%) (19.5%) (100.0%)
Mean Rank
passive - active Negative ranks 7.64
Positive ranks 7.00
p 0.029
Table E.29 Engagement 2 by Digital Audio Format (Active Use)
Q14 The communication medium which I used in the assignment held my attention.
Strongly	 Strongly
disagree	 agree	 Mean
1 2 3 4 5 Total Rank
Voice 0 3 4 9 5 21
recording (0.0%) (14.3%) (19.0%) (42.9%) (23.8%) (100.0%) 21.90
Narrated 1 1 7 7 4 20
PPT (5.0%) (5.0%) (35.0%) (35.0%) (20.0%) (100.0%) 20.05
Total 1 4 11 16 9 41
(2.4%) (9.8%) (26.8%) (39.0%) (22.0%) (100.0%)
p=0.603
Table E.30 Engagement 2 by Digital Audio Format (Passive Use)
Q14 The communication medium which I used in the assignment held my attention.
Strongly	 Strongly
disagree	 agree	 Mean
1 2 3 4 5 Total Rank
Voice 1 4 5 8 3 21
recording (4.8%) (19.0%) (23.8%) (38.1%) (14.3%) (100.0%) 20.17
Narrated 1 2 6 7 4 20
PPT (5.0%) (10.0%) (30.0%) (35.0%) (20.0%) (100.0%) 21.88
Total 2 6 11 15 7 41
(4.9%) (14.6%) (26.8%) (36.6%) (17.1%) (100.0%)
p=0.635
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Table E.31 Engagement 3 by Mode of Use
Q20 The communication medium which I used in the assignment excited my curiosity.
Strongly	 Strongly
disagree	 agree
1 2 3 4 5 Total
Active 2 9 13 10 7 41
(4.9%) (22.0%) (31.7%) (24.4%) (17.1%) (100.0%)
Passive 2 6 14 12 7 41
(4.9%) (14.6%) (34.1%) (29.3%) (17.1%) (100.0%)
Total 4 15 27 22 14 82
(4.9%) (18.3%) (32.9%) (26.8%) (17.1%) (100.0%)
Mean Rank
passive - active Negative ranks 4.00
Positive ranks 5.50
p 0.190
Table E.32 Engagement 3 by Digital Audio Format (Active Use)
Q20 The communication medium which I used in the assignment excited my curiosity.
Strongly	 Strongly
disagree	 agree	 Mean
1 2 3 4 5 Total Rank
Voice 2 5 5 6 3 21
recording (9.5%) (23.8%) (23.8%) (28.6%) (14.3%) (100.0%) 19.95
Narrated 0 4 8 4 4 20
PPT (0.0%) (20.0%) (40.0%) (20.0%) (20.0%) (100.0%) 22.10
Total 2 9 13 10 7 41
(4.9%) (22.0%) (31.7%) (24.4%) (17.1%) (100.0%)
p=0.554
Table E.33 Engagement 3 by Digital Audio Format (Passive Use)
Q20 The communication medium which I used in the assignment excited my curiosity.
Strongly	 Strongly
disagree	 agree	 Mean
1 2 3 4 5 Total Rank
Voice 2 3 5 8 3 21
recording (9.5%) (14.3%) (23.8%) (38.1%) (14.3%) (100.0%) 20.90
Narrated 0 3 9 4 4 20
PPT (0.0%) (15.0%) (45.0%) (20.0%) (20.0%) (100.0%) 21.10
Total 2 6 14 12 7 41
(4.9%) (14.6%) (34.1%) (29.3%) (17.1%) (100.0%)
p=0.957
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Table E.34 Engagement 4 by Mode of Use
Q25 The communication medium which I used in the assignment aroused my imagination.
Strongly	 Strongly
disagree	 agree
1 2 3 4 5 Total
Active 3 7 11 14 6 41
(7.3%) (17.1%) (26.8%) (34.1%) (14.6%) (100.0%)
Passive 3 6 15 10 7 41
(7.3%) (14.6%) (36.6%) (24.4%) (17.1%) (100.0%)
Total 6 13 26 24 13 82
(7.3%) (15.9%) (31.7%) (29.3%) (15.9%) (100.0%)
Mean Rank
passive - active Negative ranks 4.00
Positive ranks 5.33
p 0.763
Table E.35 Engagement 4 by Digital Audio Format (Active Use)






1 2 3 4 5 Total Rank
Voice 2 4 4 9 2 21
recording (9.5%) (19.0%) (19.0%) (42.9%) (9.5%) (100.0%) 20.45
Narrated 1 3 7 5 4 20
PPT (5.0%) (15.0%) (35.0%) (25.0%) (20.0%) (100.0%) 21.58
Total 3 7 11 14 6 41
(7.3%) (17.1%) (26.8%) (34.1%) (14.6%) (100.0%)
p=0.756
Table E.36 Engagement 4 by Digital Audio Format (Passive Use)






1 2 3 4 5 Total Rank
Voice 2 3 7 5 4 21
recording (9.5%) (14.3%) (33.3%) (23.8%) (19.0%) (100.0%) 21.05
Narrated 1 3 8 5 3 20
PPT (5.0%) (15.0%) (40.0%) (25.0%) (15.0%) (100.0%) 20.95
Total 3 6 15 10 7 41
(7.3%) (14.6%) (36.6%) (24.4%) (17.1%) (100.0%)
p=0.978
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Table E.37 Engagement 5 by Mode of Use





1 2 3 4 5 Total
Active 5 7 7 10 12 41
(12.2%) (17.1%) (17.1%) (24.4%) (29.3%) (100.0%)
Passive 4 4 10 10 13 41
(9.8%) (9.8%) (24.4%) (24.4%) (31.7%) (100.0%)
Total 9 11 17 20 25 82
(11.0%) (13.4%) (20.7%) (24.4%) (30.5%) (100.0%)
Mean Rank
passive - active Negative ranks 7.33
Positive ranks 8.44
p 0.350
Table E.38 Engagement 5 by Digital Audio Format (Active Use)
Q30 The communication medium which I used in the assignment was fun.
Strongly	 Strongly
disagree	 agree Mean
1 2 3 4 5 Total Rank
Voice 2 5 4 6 4 21
recording (9.5%) (23.8%) (19.0%) (28.6%) (19.0%) (100.0%) 19.24
Narrated 3 2 3 4 8 20
PPT (15.0%) (10.0%) (15.0%) (20.0%) (40.0%) (100.0%) 22.85
Total 5 7 7 10 12 41
(12.2%) (17.1%) (17.1%) (24.4%) (29.3%) (100M%)
p=0.322
Table E.39 Engagement 5 by Digital Audio Format (Passive Use)
Q30 The communication medium which I used in the assignment was fun.
Strongly	 Strongly
disagree	 agree Mean
1 2 3 4 5 Total Rank
Voice 2 3 7 5 4 21
recording (9.5%) (14.3%) (33.3%) (23.8%) (19.0%) (100.0%) 20.98
Narrated 1 3 8 5 3 20
PPT (5.0%) (15.0%) (40.0%) (25.0%) (15.0%) (100.0%) 21.03
Total 3 6 15 10 7 41
(7.3%) (14.6%) (36.6%) (24.4%) (17.1%) (100.0%)
p=0.989
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Table E.40 Engagement 6 by Mode of Use






1 2 3 4 5 Total
Active 3 8 8 14 8 41
(7.3%) (19.5%) (19.5%) (34.1%) (19.5%) (100.0%)
Passive 5 5 9 16 6 41
(12.2%) (12.2%) (22.0%) (39.0%) (14.6%) (100.0%)
Total 8 13 17 30 14 82
(9.8%) (15.9%) (20.7%) (36.6%) (17.1%) (100.0%)
Mean Rank
passive - active Negative ranks 4.80
Positive ranks 4.00
p 0.366
Table E.41 Engagement 6 by Digital Audio Format (Active Use)






1 2 3 4 5 Total Rank
Voice 1 5 5 7 3 21
recording (4.8%) (23.8%) (23.8%) (33.3%) (4.3%) (100.0%) 20.81
Narrated 1 4 4 0 11 20
PPT (5.0%) (20.0%) (20.0%) (0.0%) (55.0%) (100.0%) 21.20
Total 2 9 9 7 14 41
(4.9%) (22.0%) (22.0%) (17.1%) (34.1%) (100.0%)
p=0.914
Table E.42 Engagement 6 by Digital Audio Format (Passive Use)






1 2 3 4 5 Total Rank
Voice 4 3 3 8 3 21
recording (19.0%) (14.3%) (14.3%) (38.1%) (14.3%) (100.0%) 19.83
Narrated 1 2 6 8 3 20
PPT (5.0%) (10.0%) (30.0%) (40.0%) (15.0%) (100.0%) 22.23
Total 5 5 9 16 6 41
(12.2%) (12.2%) (22.0%) (39.0%) (14.6%) (100.0%)
p=0.506
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Table E.43 Ease of Use 1 by Mode of Use
Q16 Interacting with the communication medium did not require a lot of my mental effort.
Strongly	 Strongly
disagree	 agree
1 2 3 4 5 Total
Active 8 16 1 10 6 41
(19.5%) (39.0%) (2.4%) (24.4%) (14.6%) (100.0%)
Passive 5 8 7 13 8 41
(12.2%) (19.5%) (17.1%) (31.7%) (19.5%) (100.0%)
Total 13 24 8 23 14 82
(15.9%) (29.3%) (9.8%) (28.0%) (17.1%) (100.0%)
Mean Rank
passive - active Negative ranks 10.92
Positive ranks 11.03
p 0.078
Table E.44 Ease of Use 1 by Digital Audio Format (Active Use)
Q16 Interacting
effort.





1 2 3 4 5 Total Rank
Voice 5 7 0 5 4 21
recording (23.8%) (33.3%) (0.0%) (23.8%) (19.0%) (100.0%) 21.17
Narrated 3 9 1 5 2 20
PPT (15.0%) (45.0%) (5.0%) (25.0%) (10.0%) (100.0%) 20.83
Total 8 16 1 10 6 41
(19.5%) (39.0%) (2.4%) (24.4%) (14.6%) (100.0%)
p=0.924
Table E.45 Ease of Use 1 by Digital Audio Format (Passive Use)
Q16 Interacting
effort.





1 2 3 4 5 Total Rank
Voice 3 3 4 6 5 21
recording (14.3%) (14.3%) (19.0%) (28.6%) (23.8%) (100.0%) 20.79
Narrated 2 5 3 7 3 20
PPT (10.0%) (25.0%) (15.0%) (35.0%) (15.0%) (100.0%) 21.23
Total 5 8 7 13 8 41
(12.2%) (19.5%) (17.1%) (31.7%) (19.5%) (100.0%)
p=0.904
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Table E.46 Ease of Use 2 by Mode of Use





1 2 3 4 5 Total
Active 3 5 6 10 17 41
(7.3%) (12.2%) (14.6%) (24.4%) (41.5%) (100.0%)
Passive 1 2 6 9 23 41
(2.4%) (4.9%) (14.6%) (22.0%) (56.1%) (100.0%)
Total 4 7 12 19 40 82
(4.9%) (8.5%) (14.6%) (23.2%) (48.8%) (100.0%)
Mean Rank
passive - active Negative ranks 8.50
Positive ranks 4.56
p 0.095
Table E.47 Ease of Use 2 by Digital Audio Format (Active Use)





1 2 3 4 5 Total Rank
Voice 2 3 3 7 6 21
recording (9.5%) (14.3%) (14.3%) (33.3%) (28.6%) (100.0%) 18.62
Narrated 1 2 3 3 11 20
PPT (5.0%) (10.0%) (15.0%) (15.0%) (55.0%) (100.0%) 23.50
Total 3 5 6 10 17 41
(7.3%) (12.2%) (14.6%) (24.4%) (41.5%) (100.0%)
p=0.171
Table E.48 Ease of Use 2 by Digital Audio Format (Passive Use)





1 2 3 4 5 Total Rank
Voice 0 1 3 6 11 21
recording (4.8%) (4.8%) (14.3%) (28.6%) (52.4%) (100.0%) 20.10
Narrated 1 1 3 3 12 20
PPT (5.0%) (5.0%) (15.0%) (15.0%) (60.0%) (100.0%) 21.95
Total 1 2 6 9 23 41
(2.4%) (4.9%) (14.6%) (22.0%) (56.1%) (100.0%)
p=0.587
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Table E.49 Ease of Use 3 by Mode of Use
Q27 I find it easy to get the communication medium to do what I want it to do.
Strongly	 Strongly
disagree	 agree
1 2 3 4 5 Total
Active 5 5 8 15 8 41
(12.2%) (12.2%) (19.5%) (36.6%) (19.5%) (100.0%)
Passive 0 1 13 19 8 41
(0.0%) (2.4%) (31.7%) (46.3%) (19.5%) (100.0%)
Total 5 6 21 34 16 82
(6.1%) (7.3%) (25.6%) (41.5%) (19.5%) (100.0%)
Mean Rank
passive - active Negative ranks 6.10
Positive ranks 8.95
p 0.086
Table E.50 Ease of Use 3 by Digital Audio Format (Active Use)
Q27 I find it easy to get the communication medium to do what I want it to do.
Strongly	 Strongly
disagree	 agree Mean
1 2 3 4 5 Total Rank
Voice 3 4 4 6 4 21
recording (14.3%) (19.0%) (19.0%) (28.6%) (19.0%) (100.0%) 19.29
Narrated 2 1 4 9 4 20
PPT (10.0%) (5.0%) (20.0%) (45.0%) (20.0%) (100.0%) 22.80
Total 5 5 8 15 8 41
(12.2%) (12.2%) (19.5%) (36.6%) (19.5%) (100.0%)
p=0.331
Table E.51 Ease of Use 3 by Digital Audio Format (Passive Use)
Q27 I find it easy to get the communication medium to do what I want it to do.
Strongly	 Strongly
disagree	 agree Mean
1 2 3 4 5 Total Rank
Voice 0 1 8 8 4 21
recording (0%) (4.8%) (38.1%) (38.1%) (19.0%) (100.0%) 18.88
Narrated 0 0 5 11 4 20
PPT (0%) (0.0%) (25.0%) (55.0%) (20.0%) (100.0%) 23.23
Total 0 1 13 19 8 41
(0%) (2.4%) (31.7%) (46.3%) (19.5%) (100.0%)
p=0.215
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Table E.52 Perceived Usefulness 1 by Mode of Use
Q12 Using the communication medium improved my performance in the assignment.
Strongly 	 Strongly
disagree 	 agree
1 2 3 4 5 Total
Active 5 11 7 10 8 41
(12.2%) (26.8%) (17.1%) (24.4%) (19.5%) (100.0%)
Passive 3 10 9 9 10 41
(7.3%) (24.4%) (22.0%) (22.0%) (24.4%) (100.0%)
Total 8 21 16 19 18 82
(9.8%) (25.6%) (19.5%) (23.2%) (22.0%) (100.0%)
Mean Rank
passive - active Negative ranks 7.14
Positive ranks 10.30
p 0.194
Table E.53 Perceived Usefulness 1 by Digital Audio Format (Active Use)
Q12 Using the communication medium improved my performance in the assignment.
Strongly 	 Strongly
disagree 	 agree 	 Mean
1 2 3 4 5 Total Rank
Voice 4 6 6 3 2 21
recording (19.0%) (28.6%) (28.6%) (14.3%) (9.5%) (100.0%) 17.07
Narrated 1 5 1 7 6 20
PPT (5.0%) (25.0%) (5.0%) (35.0%) (30.0%) (100.0%) 25.13
Total 5 11 7 10 8 41
(12.2%) (26.8%) (17.1%) (24.4%) (19.5%) (100.0%)
p=0.027
Table E.54 Perceived Usefulness 1 by Digital Audio Format (Passive Use)
Q12 Using the communication medium improved my performance in the assignment.
Strongly 	 Strongly
disagree 	 agree 	 Mean
1 2 3 4 5 Total Rank
Voice 3 6 6 2 4 21
recording (14.3%) (28.6%) (28.6%) (9.5%) (19.0%) (100.0%) 17.38
Narrated 0 4 3 7 6 20
PPT (0.0%) (20.0%) (15.0%) (35.0%) (30.0%) (100.0%) 24.80
Total 3 10 9 9 10 41
(7.3%) (24.4%) (22.0%) (22.0%) (24.4%) (100.0%)
p=0.042
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Table E.55 Perceived Usefulness 2 by Mode of Use
Q18 Using the communication medium in the assignment increased my productivity.
Strongly 	 Strongly
disagree 	 agree
1 	 2 	 3 	 4 	 5 	 Total
Active 7 9 10 8 7 41
(17.1%) (22.0%) (24.4%) (19.5%) (17.1%) (100.0%)
Passive 6 5 11 13 6 41
(14.6%) (2.2%) (26.8%) (31.7%) (14.6%) (100.0%)
Total 13 14 21 21 13 82
(15.9%) (17.1%) (25.6%) (25.6%) (15.9%) (100.0%)
Mean Rank
passive - active Negative ranks 6.50
Positive ranks 10.06
p 0.231
Table E.56 Perceived Usefulness 2 by Digital Audio Format (Active Use)
Q18 Using the communication medium in the assignment increased my productivity.
Strongly 	 Strongly
disagree 	 agree 	 Mean
1 2 3 4 5 Total Rank
Voice 5 6 5 3 2 21
recording (23.8%) (28.6%) (23.8%) (14.3%) (9.5%) (100.0%) 17.48
Narrated 2 3 5 5 5 20
PPT (10.0%) (15.0%) (25.0%) (25.0%) (25.0%) (100.0%) 24.70
Total 7 9 10 8 7 41
(17.1%) (22.0%) (24.4%) (19.5%) (17.1%) (100.0%)
p=0.049
Table E.57 Perceived Usefulness 2 by Digital Audio Format (Passive Use)
Q18 Using the communication medium in the assignment increased my productivity.
Strongly 	 Strongly
disagree 	 agree 	 Mean
1 2 3 4 5 Total Rank
Voice 4 5 6 4 2 21
recording (19.0%) (23.8%) (28.6%) (19.0%) (9.5%) (100.0%) 16.86
Narrated 2 0 5 9 4 20
PPT (10.0%) (0.0%) (25.0%) (45.0%) (20.0%) (100.0%) 25.35
Total 6 5 11 13 6 41
(14.6%) (12.2%) (26.8%) (31.7%) (14.6%) (100.0%)
p=0.019
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Table E.58 Perceived Usefulness 3 by Mode of Use
Q24 Using the communication medium enhanced my effectiveness in the assignment.
Strongly	 Strongly
disagree	 agree
1 2 3 4 5 Total
Active 2 10 9 9 11 41
(4.9%) (24.4%) (22.0%) (22.0%) (26.8%) (100.0%)
Passive 3 8 10 9 11 41
(7.3%) (19.5%) (24.4%) (22.0%) (26.8%) (100.0%)
Total 5 18 19 18 22 82
(6.1%) (22.0%) (23.2%) (22.0%) (26.8%) (100.0%)
Mean Rank
passive - active Negative ranks 6.50
Positive ranks 10.25
p 0.930
Table E.59 Perceived Usefulness 3 by Digital Audio Format (Active Use)
Q24 Using the communication medium enhanced my effectiveness in the assignment.
Strongly	 Strongly
disagree	 agree	 Mean
1 2 3 4 5 Total Rank
Voice 2 6 5 6 2 21
recording (9.5%) (28.6%) (23.8%) (28.6%) (9.5%) (100.0%) 17.19
Narrated 0 4 4 3 9 20
PPT (0.0%) (20.0%) (20.0%) (15.0%) (45.0%) (100.0%) 25.00
Total 2 10 9 9 11 41
(4.9%) (24.4%) (22.0%) (22.0%) (26.8%) (100.0%)
p=0.032
Table E.60 Perceived Usefulness 3 by Digital Audio Format (Passive Use)
Q24 Using the communication medium enhanced my effectiveness in the assignment.
Strongly	 Strongly
disagree	 agree	 Mean
1 2 3 4 5 Total Rank
Voice 3 5 5 6 2 21
recording (14.3%) (23.8%) (23.8%) (28.6%) (9.5%) (100.0%) 16.86
Narrated 0 3 5 3 9 20
PPT (0.0%) (15.0%) (25.0%) (15.0%) (45.0%) (100.0%) 25.35
Total 3 8 10 9 11 41
(7.3%) (19.5%) (24.4%) (22.0%) (26.8%) (100.0%)
p=0.020
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Table E.61 Perceived Usefulness 4 by Mode of Use
Q29 I find the communication medium to be useful in the assignment.
Strongly
disagree




Active 4 7 9 13 8 41
(9.8%) (17.1%) (22.0%) (31.7%) (19.5%) (100.0%)
Passive 3 7 8 12 11 41
(7.3%) (17.1%) (19.5%) (29.3%) (26.8%) (100.0%)
Total 7 14 17 25 19 82
(8.5%) (17.1%) (20.7%) (30.5%) (23.2%) (100.0%)
Mean Rank
passive - active Negative ranks 4.00
Positive ranks 6.14
p 0.100
Table E.62 Perceived Usefulness 4 by Digital Audio Format (Active Use)
Q29 I find the communication medium to be useful in the assignment.
Strongly	 Strongly
disagree	 agree Mean
1 2 3 4 5 Total Rank
Voice 2 5 4 9 1 21
recording (9.5%) (23.8%) (19.0%) (42.9%) (4.8%) (100.0%) 18.55
Narrated 2 2 5 4 7 20
PPT (10.0%) (10.0%) (25.0%) (20.0%) (35.0%) (100.0%) 23.58
Total 4 7 9 13 8 41
(9.8%) (17.1%) (22.0%) (31.7%) (19.5%) (100.0%)
p=0.167
Table E.63 Perceived Usefulness 4 by Digital Audio Format (Passive Use)
Q29 I find the communication medium to be useful in the assignment.
Strongly	 Strongly
disagree	 agree Mean
1 2 3 4 5 Total Rank
Voice 2 4 4 7 4 21
recording (9.5%) (19.0%) (19.0%) (33.3%) (19.0%) (100.0%) 19.31
Narrated 1 3 4 5 7 20
PPT (5.0%) (15.0%) (20.0%) (25.0%) (35.0%) (100.0%) 22.78
Total 3 7 8 12 11 41
(7.3%) (17.1%) (19.5%) (29.3%) (26.8%) (100.0%)
p=0.340
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Table E.64 Behavioral Intention 1 by Mode of Use
Q13 Assuming I had access to the communication medium, I intend to use it.
Strongly	 Strongly
disagree	 agree
1 2 3 4 5 Total
Active 9 9 5 10 8 41
(22.0%) (22.0%) (12.2%) (24.4%) (19.5%) (100.0%)
Passive 4 10 4 13 10 41
(9.8%) (24.4%) (9.8%) (31.7%) (24.4%) (100.0%)
Total 13 19 9 23 18 82
(15.9%) (23.2%) (11.0%) (28.0%) (22.0%) (100.0%)
Mean Rank
passive - active Negative ranks 3.83
Positive ranks 7.39
p 0.029
Table E.65 Behavioral Intention 1 by Digital Audio Format (Active Use)
Q13 Assuming I had access to the communication medium, I intend to use it.
Strongly	 Strongly
disagree	 agree Mean
1 2 3 4 5 Total Rank
Voice 6 5 4 6 0 21
recording (28.6%) (23.8%) (19.0%) (28.6%) (0.0%) (100.0%) 16.90
Narrated 3 4 1 4 8 20
PPT (15.0%) (20.0%) (5.0%) (20.0%) (40.0%) (100.0%) 25.30
Total 9 9 5 10 8 41
(22.0%) (22.0%) (12.2%) (24.4%) (19.5%) (100.0%)
p=0.022
Table E.66 Behavioral Intention 1 by Digital Audio Format (Passive Use)
Q13 Assuming I had access to the communication medium, I intend to use it.
Strongly	 Strongly
disagree	 agree Mean
1 2 3 4 5 Total Rank
Voice 3 7 3 6 2 21
recording (14.3%) (33.3%) (14.3%) (28.6%) (9.5%) (100.0%) 16.50
Narrated 1 3 1 7 8 20
PPT (5.0%) (15.0%) (5.0%) (35.0%) (40.0%) (100.0%) 25.73
Total 4 10 4 13 10 41
(9.8%) (24.4%) (9.8%) (31.7%) (24.4%) (100.0%)
p=0.011
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Table E.67 Behavioral Intention 2 to Use Digital Audio by Mode of Use
Q19 Given that I had access to the communication medium, I predict that I would use it.
Strongly 	 Strongly
disagree 	 agree
1 	 2 	 3 	 4 	 5 	 Total
Active 5 12 8 8 8 41
(12.2%) (29.3%) (19.5%) (19.5%) (19.5%) (100.0%)
Passive 5 6 9 12 9 41
(12.2%) (14.6%) (22.0%) (29.3%) (22.0%) (100.0%)
Total 10 18 17 20 17 82
(12.2%) (22.0%) (20.7%) (24.4%) (20.7%) (100.0%)
Mean Rank
passive - active Negative ranks 4.00
Positive ranks 7.75
p 0.065
Table E.68 Differences in Behavioral Intention 2 to Use Digital Audio by (Active
Use)
Q19 Given that I had access to the communication medium, I predict that I would use it.
Strongly	 Strongly
disagree	 agree	 Mean
1 2 3 4 5 Total Rank
Voice 5 8 4 3 1 21
recording (23.8%) (38.1%) (19.0%) (14.3%) (4.8%) (100.0%) 15.19
Narrated 0 4 4 5 7 20
PPT (0.0%) (20.0%) (20.0%) (25.0%) (35.0%) (100.0%) 27.10
Total 5 12 8 8 8 41
(12.2%) (29.3%) (19.5%) (19.5%) (19.5%) (100.0%)
p=0.001
Table E.69 Differences in Behavioral Intention 2 to Use Digital Audio by (Passive
Use)
Q19 Given that I had access to the communication medium, I predict that I would use it.
Strongly	 Strongly
disagree	 agree	 Mean
1 2 3 4 5 Total Rank
Voice 4 5 4 6 2 21
recording (19.0%) (23.8%) (19.0%) (28.6%) (9.5%) (100.0%) 16.74
Narrated 1 1 5 6 7 20
PPT (5.0%) (5.0%) (25.0%) (30.0%) (35.0%) (100.0%) 25.48
Total 5 6 9 12 9 41
(12.2%) (14.6%) (22.0%) (29.3%) (22.0%) (100.0%)
p=0.017
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Table E.70 Differences in Perceived Learning 1 by Mode of Use






1 2 3 4 5 Total
Active 0 12 8 11 10 41
(0.0%) (29.3%) (19.5%) (26.8%) (24.4%) (100.0%)
Passive 0 13 12 10 6 41
(0.0%) (31.7%) (29.3%) (24.4%) (14.6%) (100.0%)
Total 0 25 20 21 16 82
(0.0%) (30.5%) (24.4%) (25.6%) (19.5%) (100.0%)
Mean Rank
passive - active Negative ranks 12.83
Positive ranks 8.56
p 0.165
Table E.71	 Differences in Perceived Learning 1 by Digital Audio Format (Active
Use)






1 2 3 4 5 Total Rank
Voice 0 8 3 7 3 21
recording (0.0%) (38.1%) (14.3%) (33.3%) (14.3%) (100.0%) 18.71
Narrated 0 4 5 4 7 20
PPT (0.0%) (20.0%) (25.0%) (20.0%) (35.0%) (100.0%) 23.40
Total 0 12 8 11 10 41
(0.0%) (29.3%) (19.5%) (26.8%) (24.4%) (100.0%)
p=0.195
Table E.72 Differences in Perceived Learning 1 by Digital Audio Format (Passive
Use)






1 2 3 4 5 Total Rank
Voice 0 7 6 6 2 21
recording (0.0%) (33.3%) (28.6%) (28.6%) (9.5%) (100.0%) 20.29
Narrated 0 6 6 4 4 20
PPT (0.0%) (30.0%) (30.0%) (20.0%) (20.0%) (100.0%) 21.75
Total 0 13 12 10 6 41




1	 2	 3	 4	 5
	
Total
(4.9%) (12.2%) (19.5%) (26.8%) (36.6%) (100.0%)
2 4 14 10 11 41
(4.9%) (9.8%) (34.1%) (24.4%) (26.8%) (100.0%)
4 9 22 21 26 82







Active	 2	 5	 8	 11	 15	 41
Passive
Total
(4.8%) (9.5%) (14.3%) (38.1%) (33.3%) (100.0%) 21.52
1 3 5 3 8 20
(5.0%) (15.0%) (25.0%) (15.0%) (40.0%) (100.0%) 20.45
2 5 8 11 15 41








Total	 Rank1 2 3 4 5




(5.0%) (5.0%) (35.0%) (30.0%) (25.0%) (100.0%) 21.68
2 4 14 10 11 41




recording	 (4.8%)	 (14.3%)	 (33.3%)	 (19.0%)	 (28.6%)	 (100.0%)	 20.36
Narrated	 1	 1	 7	 6	 5	 20
PPT
1 2 3 4 5
1 3 7 4 6
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Table E.73 Differences in Perceived Learning 2 by Mode of Use
Table E.74 Differences in Perceived Learning 2 by Digital Audio Format (Active
Use)
p=0.765





1	 2	 3	 4	 5
	
Total
(2.4%) (17.1%) (24.4%) (36.6%) (19.5%) (100.0%)
2 7 14 15 3 41
(4.9%) (17.1%) (34.1%) (36.6%) (7.3%) (100.0%)
3 14 24 30 11 82













(0.0%) (15.0%) (20.0%) (45.0%) (20.0%) (100.0%) 22.65
1 7 10 15 8 41




recording	 (4.8%)	 (19.0%)	 (28.6%)	 (28.6%)	 (19.0%)	 (100.0%)	 19.43
Narrated	 0	 3	 4	 9	 4	 20
PPT
1 2 3 4 5
1 4 6 6 4
(9.5%) (9.5%) (42.9%) (33.3%) (4.8%) (100.0%) 20.02
0 5 5 8 2 20
(0.0%) (25.0%) (25.0%) (40.0%) (10.0%) (100.0%) 22.03
2 7 14 15 3 41








Total	 Rank1 2 3 4 5
2 2 9 7 1 21
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Table E.76 Differences in Perceived Learning 3 by Mode of Use
Table E.77 Differences in Perceived Learning 3 by Digital Audio Format (Active
Use)
p=0.371





1	 2	 3	 4	 5
	
Total
(12.2%) (19.5%) (26.8%) (26.8%) (14.6%) (100.0%)
5 9 13 12 2 41
(12.2%) (22.0%) (31.7%) (29.3%) (4.9%) (100.0%)
10 17 24 23 8 82







Active	 5	 8	 11	 11	 6	 41
Passive
Total
(14.3%) (28.6%) (19.0%) (23.8%) (14.3%) (100.0%) 19.40
2 2 7 6 3 20
(10.0%) (10.0%) (35.0%) (30.0%) (15.0%) (100.0%) 22.68
5 8 11 11 6 41








Total	 Rank1 2 3 4 5
3 6 4 5 3 21
(14.3%) (23.8%) (28.6%) (28.6%) (4.8%) (100.0%) 20.31
2 4 7 6 1 20
(10.0%) (20.0%) (35.0%) (30.0%) (5.0%) (100.0%) 21.73
5 9 13 12 2 41








Total	 Rank1 2 3 4 5
3 5 6 6 1 21
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Table E.79 Differences in Perceived Learning 4 by Mode of Use
Table E.80 Differences in Perceived Learning 4 by Digital Audio Format (Active
Use)
p=0.370














(7.3%) (9.8%) (26.8%) (36.6%) (19.5%) (100.0%)
3 4 10 15 9 41
(7.3%) (9.8%) (24.4%) (36.6%) (22.0%) (100.0%)
6 8 21 30 17 82














recording	 (14.3%)	 (14.3%)	 (9.5%)	 (42.9%)	 (19.0%)	 (100.0%)	 20.02
Narrated	 0	 1	 8	 6	 5	 20
PPT
Total
(0.0%) (5.0%) (40.0%) (30.0%) (25.0%) (100.0%) 22.03
3 4 10 15 9 41
(7.3%) (9.8%) (24.4%) (36.6%) (22.0%) (100.0%)
1 2 3 4 5
3 3 2 9 4Voice
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Table E.82 Differences in Perceived Learning 5 by Mode of Use




1	 2	 3	 4	 5	 Total	 Rank
Voice	 3	 1	 7	 6	 4	 21
recording	 (14.3%)	 (4.8%)	 (33.3%)	 (28.6%)	 (19.0%)	 (100.0%)	 19.45
Narrated	 0	 3	 4	 9	 4	 20
PPT	 (0.0%)	 (15.0%)	 (20.0%)	 (45.0%)	 (20.0%)	 (100.0%)	 22.63
Total
	
3	 4	 11	 15	 8	 41
(7.3%)	 (9.8%)	 (26.8%)	 (36.6%)	 (19.5%)	 (100.0%)
p=0.378














(7.3%) (19.5%) (26.8%) (29.3%) (17.1%) (100.0%)
2 10 11 13 5 41
(4.9%) (24.4%) (26.8%) (31.7%) (12.2%) (100.0%)
5 18 22 25 12 82













(5.0%) (15.0%) (25.0%) (30.0%) (25.0%) (100.0%) 23.53
3 8 11 12 7 41




recording	 (9.5%)	 (23.8%)	 (28.6%)	 (28.6%)	 (9.5%)	 (100.0%)	 18.60
Narrated	 1	 3	 5	 6	 5	 20
PPT
1 2 3 4 5




Total	 Rank1 2 3 4 5
2 6 5 6 2 21
(9.5%) (28.6%) (23.8%) (28.6%) (9.5%) (100.0%) 18.86
0 4 6 7 3 20
(0.0%) (20.0%) (30.0%) (35.0%) (15.0%) (100.0%) 23.25
2 10 11 13 5 41






Table E.85 Differences in Perceived Learning 6 by Mode of Use
Table E.86 Differences in Perceived Learning 6 by Digital Audio Format (Active
Use)
p=0.175



























(7 . 3%) (14.6%) (22.0%) (29.3%) (26.8%) (100.0%)
1 6 10 12 12 41
(2.4%) (14.6%) (24.4%) (29.3%) (29.3%) (100.0%)
4 12 19 24 23 82














1 2 3 4 5







(0.0%) (5.0%) (30.0%) (25.0%) (40.0%) (100.0%) 25.05
3 6 9 12 11 41















1 2 3 4 5
1 5 4 6 5
(4.8%) (23.8%) (19.0%) (28.6%) (23.8%) (100.0%) 18.67
0 1 6 6 7 20
(0.0%) (5.0%) (30.0%) (30.0%) (35.0%) (100.0%) 23.45
1 6 10 12 12 41





Table E.88 Differences in Satisfaction 1 by Mode of Use
Table E.89 Differences in Satisfaction 1 by Digital Audio Format (Active Use)
p=0.030




























(4.9%) (7.3%) (19.5%) (26.8%) (41.5%) (100.0%)
2 2 8 14 15 41
(4.9%) (4.9%) (19.5%) (34.1%) (36.6%) (100.0%)
4 5 16 25 32 82















1 2 3 4 5
0 2 4 7 8
(0.0%) (9.5%) (19.0%) (33.3%) (38.1%) (100.0%) 21.10
2 1 4 4 9 20
(10.0%) (5.0%) (20.0%) (20.0%) (45.0%) (100.0%) 20.90
2 3 8 11 17 41






















(4.8%) (9.5%) (9.5%) (47.6%) (28.6%) (100.0%) 20.21
1 0 6 4 9 20
(5.0%) (0.0%) (30.0%) (20.0%) (45.0%) (100.0%) 21.83
2 2 8 14 15 41







Table E.91 Differences in Satisfaction 2 by Mode of Use
Table E.92 Differences in Satisfaction 2 by Digital Audio Format (Active Use)
p=0.956
Table E.93 Differences in Satisfaction 2 by Digital Audio Format (Passive Use)
p=0.651
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Table E.94 Differences in Satisfaction 3 by Mode of Use
Strongly
disagree




Active 2 4 11 16 8 41
(4.9%) (9.8%) (26.8%) (39.0%) (19.5%) (100.0%)
Passive 0 3 12 15 11 41
(0.0%) (7.3%) (29.3%) (36.6%) (26.8%) (100.0%)
Total 2 7 23 31 19 82
(2.4%) (8.5%) (28.0%) (37.8%) (23.2%) (100.0%)
Mean Rank





0.064   
Table E.95 Differences in Satisfaction 3 by Digital Audio Format (Active Use)
Strongly
disagree






Voice 1 2 11 5 2 21
recording (4.8%) (9.5%) (52.4%) (23.8%) (9.5%) (100.0%) 16.43
Narrated 1 2 0 11 6 20
PPT (5.0%) (10.0%) (0.0%) (55.0%) (30.0%) (100.0%) 25.80
Total 2 4 11 16 8 41
(4.9%) (9.8%) (26.8%) (39.0%) (19.5%) (100.0%)
p=0.009
Table E.96 Differences in Satisfaction 3 by Digital Audio Format (Passive Use)
Strongly
disagree






Voice 0 2 10 5 4 21
recording (0.0%) (9 . 5%) (47.6%) (23.8%) (19.0%) (100.0%) 17.05
Narrated 0 1 2 10 7 20
PPT (0.0%) (5.0%) (10.0%) (50.0%) (35.0%) (100.0%) 25.15
Total 0 3 12 15 11 41











1 2 3 4 5
2 8 2 7 2
(9.5%) (38.1%) (9.5%) (33.3%) (9.5%) (100.0%) 15.67
0 3 2 4 11 20
(0.0%) (15.0%) (10.0%) (20.0%) (55.0%) (100.0%) 26.60
2 11 4 11 13 41





















(0.0%) (9 .5%) (23.8%) (47.6%) (19.0%) (100.0%) 18.50
0 1 3 8 8 20
(0.0%) (5.0%) (15.0%) (40.0%) (40.0%) (100.0%) 23.63
0 3 8 18 12 41







Table E.97 Differences in Satisfaction 4 by Mode of Use
Strongly
agree




Active 2 11 4 11 13 41
(4.9%) (26.8%) (9 . 8%) (26.8%) (31.7%) (100.0%)
Passive 0 3 8 18 12 41
(0.0%) (7 . 3%) (19.5%) (43.9%) (29.3%) (100.0%)
Total 2 14 12 29 25 82








Table E.98 Differences in Satisfaction 4 by Digital Audio Format (Active Use)
p=0.002
Table E.99 Differences in Satisfaction 4 by Digital Audio Format (Passive Use)
p=0.145
APPENDIX F
INTERVIEW GUIDE FOR STUDENTS








Is English native or first language?
Prior online learning experience:
Course Name, number, and Section:
Interview Questions:
Introduction:
Please be assured that what you share in this interview will be kept confidential. You
might be identified in a report as "a student said," but not in any way that would reveal
your identity as an individual. So please feel free to tell what you really think and feel;
this will be the most helpful in trying to find out how to improve things for students and
faculty members in the future.
I will be tape recording the interview to try to make sure that we have an accurate record
of your views and experiences, but also taking a few notes, just in case something goes
wrong with the recording.
Questions:
1. What do you find are the benefits of digital audio use for your online learning?
2. What do you find are the problems of digital audio use for your online learning?
3. Would you like to use digital audio for your future online learning?
4. How did you feel when you prepared your audio file and when you listened to others'
work? Was there any differences?
THANK YOU VERY MUCH FOR YOUR PARTICIPATION.
REFERENCES
Adams, D. A., Nelson, R. R. and Todd, P. A. (1992). Perceived Usefulness, Ease of Use
and Usage of Information Technology: A Replication. MIS Quarterly, 16(2), pp.
227-250.
Alavi, M. (1994). Computer-Mediated Collaborative Learning: An Empirical Evaluation.
MIS Quarterly, 18(2), pp. 159-174.
Alavi, M., Wheeler, B. C. and Valacich, J. S. (1995). Using It to Reengineer Business
Education: An Exploratory Investigation of Collaborative Telelearning. MIS
Quarterly, 19(3), pp. 293-312.
Allen, E. I. and Seaman, J. (2004). Entering the Mainstream: The Quality and Extent of
Online Education in the United States, 2003 and 2004, The Sloan Consortium.
Baddeley, A. (1992). Working Memory. Science, 225, pp. 556-559.
Bagozzi, R. P., Davis, F. D. and Warshaw, P. R. (1992). Development and test of a
theory of technological learning and usage. Human Relations, 45(7), pp. 659-686.
Bandura, A. (1997). Self-efficacy: The exercise of control, Freeman, New York.
Bangert-Drowns, R. L. and Pyke, C. (2001). A taxonomy of student engagement with
educational software: An exploration of literate thinking with electronic text.
Journal of Educational Computing Research, 24(3), pp. 213-234.
Barron, A. E. (2004). In Handbook of Research on Educational Communications and
Technology(Ed, Jonassen, D. H.) Lawrence Erlbaum Associates, Mahwah.
Benbunan-Fich, R. and Hiltz, S. R. (2003). Mediators of the effectiveness of online
courses. IEEE Transactions on Professional Communication, 46(4), pp. 298-312.
Benbunan-Fich, R., Hiltz, S. R. and Turoff, M. (2001). A comparative content analysis of
face-to-face vs. ALN mediated teamwork Hawaii 34th Hawaii International
Conference on System Sciences (HICSS).
Berlyne, D. E. (1965). In Psychology: A study of a science(Ed, Koch, S.) McGraw-Hill,
New York.
Bohlin, R. M. (1987). Motivation in instructional design: Comparison of an American
and a Soviet model. Journal of Instructional Development, 10(2), pp. 11-14.
186
187
Bransford, J. D., Brown, A. L. and Cocking, R. R. (1999). How people learn: Brain,
mind, experience, and school, National Academy Press, Washington D.C.
Burill, V., Evans, G., Fokken, D. and Vaananen, K. (1994). The Lust to Explore Space:
The Attractiveness of Interactive Video within Multimedia Application.
Computers and Graphics, 18(5), pp. 675-683.
Burke, K. and Chidambaram, L. (1999). How Much Bandwidth Is Enough? A
Longitudinal Examiniation of Media Characteristics and Group Outcomes. MIS
Quarterly, 23(4), pp. 557-580.
Calder, B. J. and Staw, B. M. (1975). Self-perception of intrinsic and extrinsic motivation.
Journal of Personality and Social Psychology, 31, pp. 599-603.
Carr-Chellman, A. A., Dyer, D. and Breman, J. (2000). Burrowing through the network
wires: Does distance detract from collaborative authentic learning? Journal of
Distance Education, 15(1), http://cade.athabascau.caivol15.1/carr.html
Chandler, P. and Sweller, J. (1991). Cognitive Load Theory and the Format of Instruction.
Cognition and Instruction, 8(4), pp. 293-332.
Chin, W. and Gopal, A. (1995). Adoption Intention in GSS: Relative Importance of
Beliefs. DATA BASE, 26(2&3), pp. 42-63.
Clark, R. E. (1983). Reconsidering research on learning from media. Review of
Educational Research, 53(4), pp. 445-459.
Clark, R. E. (1994). Media Will Never Influence Learning. Educational Technology
Research and Development, 42(2), pp. 21-29.
Clark, R. E. (2000). Evaluating distance education: Strategies and Cautions. The
Quarterly Review of Distance Education, pp. 3-16.
Cobb, T. (1997). Cognitive efficiency: Toward a revised theory of media. Educational
Technology Research and Development, 45(4), pp. 21-35.
Cohen, J. and Cohen, P. (1983). Applied Multiple Regression/Correlation Analysis for the
Behaviroal Sciences, Lawrence Erlbaum Associates, Hillsdale, NJ.
Collis, B. (1995). Anticipating the Impact of Multimedia in Education. Computers in
Adult Education and Training, 2(2), pp. 136-149.
Crowther, D. T. (1999). Cooperating with Constructivism. Journal of College Science,
29(1), pp. 17-23.
188
Csikszentmihalyi, M. (1975). Beyond Boredom and Anxiety, Jossey-Bass, San Francisco,
CA.
Culnan, M. J. and Markus, M. L. (1987). In Handbook of Organizational
Communication(Eds, Jablin, F. M., Putnam, K. H., Roberts, K. H. and Porter, L.
W.) Sage, Newbury Park, CA, pp. 421-443.
Curtis, D. and Lawson, M. (2001). Exploring Collaborative Online Learning. Journal of
Asynchronous Learning Networks, 5(1), pp. 21-34.
Daft, R. L. and Lengel, R. H. (1986). Organizational Information Requirements, Media
Richness and Structural Design. Management Science, 32(5), pp. 554-572.
Davis, F. D. (1989). Perceived Usefulness, Perceived Ease of Use, and User Acceptance
of Information Technology. MIS Quarterly, 13(3), pp. 319-339.
Davis, F. D., Bagozzi, R. P. and Warshaw, P. R. (1989). User Acceptance of Computer
Technology: A Comparison of Two Theoretical Models. Management Science, 35.
pp. 982-1002.
Davis, F. D., Bagozzi, R. P. and Warshaw, P. R. (1992). Extrinsic and Intrinsic
Motivation to Use Computers in the Workplace. Journal of Applied Social
Psychology, 22(14), pp. 1111-1132.
Deci, E. L. and Ryan, R. M. (1985). Intrinsic motivation and self-determination in human
behavior, Plenum, New York.
Deci, E. L. and Ryan, R. M. (1987). The Support of Autonomy and the Control of
Behavior. Journal of Personality and Social Psychology, 53(6), pp. 1024-1037.
Dennis, A. R. and Valacich, J. S. (1993). Computer Brainstorms: More Heads Are Better
than One. Journal of Applied Psychology, 78(4), pp. 531-537.
Diaz, D. P. (1999) CD/Web Hybrids: Delivering Multimedia to the Online Learner.
Journal of Educational Multimedia and Hypermedia, 8(1), pp. 89-98.
Dillenbourg, P., Baker, M., Blaye, A. and O'Malley, C. (1996). In Learning in Humans
and Machine: Towards an interdisciplinary learning science(Eds, Spada, E. and
Reiman, P.) Elsevier, Oxford, pp. 189-211.
Dillenbourg, P. and Schneider, D. (1995). Mediating the Mechanisms Which Make
Collaborative Learning Sometimes Effective. International Journal of
Educational Telecommunications, 1(2/3), pp. 131-146.
189
Fredericksen, E., Pickett, A., Shea, P., William, P. and Swan, K. (2000). Student
Satisfaction and Perceived Learning with On-line Courses: Principles and
Examples form the SUNY Learning Network. JALN, 4(2).
Fulk, J., Steinfield, C. W., Schmitz, J. and Power, J. G. (1987). A Social Information
Processing Model of Media Use In Organizations. Communication Research,
14(5), pp. 529-552.
Gadanidis, G. (1994). Deconstructing Constructivism. The Mathematics Teacher, 87(2),
pp. 91-97.
Gagne, R. M. (1985). The conditions of learning and theory of instruction, Holt, Rinehart
and Winston, New York.
Gallupe, R. B., Dennis, A. R., Cooper, W. H., Valacich, J. S., Bastianutti, L. M. and
Nunamaker, J. F., Jr. (1992). Electronic brainstorming and group size. Academy of
Management Journal, 35(2), pp. 350-369.
Gefen, D. and Straub, D. W. (1997). Gender differences in the perception and use of E-
mail: An extension to the Technology Acceptance Model. MIS Quarterly, 21(4),
pp. 389-400.
Guzdial, M. (2001). Use of Collaborative Multimedia in Computer Science Classes
Canterbury, UK Innovation and Technology in Computer Science Education
(ITiCSE).
Harasim, L. (1989). In Mindweave: communication, computers and distance
education(Eds, Mason, R. and Kaye, A.) Pergamon, Oxford, pp. 50-62.
Harasim, L., Hiltz, S. R., Teles, L. and Turoff, M. (1995). Learning Networks: A field
guide to teaching and learning online, The MIT Press.
Herring, S. C. (1999). Interaction coherence in CMC. Journal of Computer-Mediated
Communication, 4(4).
Hillman, D. C. A. (1999). A New Method for Analyzing Patterns of Interaction. The
American Journal of Distance Education, 13(2), pp. 30-42.
Hiltz, S. R. (1994). The Virtual Classroom: Learning Without Limits Via Computer
Networks, Ablex, Norwood, NJ.
Hiltz, S. R. (1998). Collaborative learning in asynchronous learning networks: building
learning communities (invited address) Orlando, Florida WEB98.
190
Hiltz, S. R., Coppola, N., Rotter, N., Turoff, M. and Benbunan-Fich, R. (2000).
Measuring the Importance of Collaborative Learning for the Effectiveness of
ALN: A Multi-Measure, Multi-Method Approach. Journal of Asynchronous
Learning Networks, 4(2), pp. 103-125.
Iding, M. K., Crosby, M. E., Auemheimer, B. and Klemm, E. B. (2002). Guidelines for
Designing Evaluations of Web-Based Instructional Materials. 35th Hawaii
International Conference on System Sciences, Hawaii.
Jehng, J. J. (1997). Psycho-Social Processes and Cognitive Effects of Peer-based
Collaborative Interaction with Computers. Journal of Educational Computing
Research, 17(1), pp. 19-46.
Jeffs, A. and Whitelock, D. (2000). The notion of presence in virtual learning
environments: what makes the environment 'real'. British Journal of Educational
Technology, 31(2), pp. 145-153.
Jiang, M. and Ting, E. (2000). A Study of Factors Influencing Students' Perceived
Learning in a Web-Based Course Environment. International Journal of
Educational Telecommunications, 6(4), pp. 317-338.
Jonassen, D. H., Campbell, J. P. and Davidson, M. E. (1994). Learning with Media:
Restructuring the Debate. Educational Technology Research and Development,
42(2), pp. 31-39.
Jonassen, D. H. and Kwon, H. I. (2001). Communication patterns in computer mediated
versus face-to-face group problem solving. Educational Technology Research and
Development, 49(1), pp. 31-39.
Kaye, A. R. (1991). In Collaborative learning through computer conferencing: the
Najaden papers, Vol. F 90 (Ed, Kaye, A. R.), Springer-Verlag, Berlin, pp. 1-24.
Kearsley, G. and Shneiderman, B. (1998). Engagement theory: A framework for
technology-based teaching and learning. Education Technology, 38(5), pp. 20-23.
Keller, J. M. (1983). In Instructional design theories and models: An overview of their
current status (Ed, Reigeluth, C.). Lawrence Erlbaum, Hillsdale, NJ, pp. 383-434.
Keller, J. M. and Litchfield, B. C. (2002). In Trends and issues in instructional design
and technology (Eds, Reiser, R. A. and Dempsey, J. V.). Merril Prentice Hall, NJ.
Kitchen, D. and McDougall, D. (1998-1999). Collaborative learning on the Internet.
Journal of Educational Technology Systems, 27(3), pp. 245-258.
Koumi, J. (1994). Media comparison and deployment: A practitioner's view. British
Journal of Educational Technology, 25(1), pp. 41-57.
191
Kozma, R. B. (1994). Will Media Influence Learning? Reframing the Debate.
Educational Technology Research and Development, 42(4), pp. 7-19.
Leidner, D. E. and Jarvenpaa, S. L. (1995). The Use of Information Technology to
Enhance Management School Education: A Theoretical View. MIS Quarterly,
19(3), pp. 265-291.
Lowe, G. S. and Krahn, H. (1989). Computer Skills and Use Among High School and
University Graduate. Canadian Public Policy, 15(2), pp. 175-188.
Mann, B. L. (1995). Focusing attention with temporal sound. Journal of Research on
Computing in Education, 27(4), pp. 402-424.
Mathieson, K. (1991). Predicting User Intentions: Comparing the Technology
Acceptance Model with the Theory Planned Behavior. Information Systems
Research, 2, pp. 173-191.
Mayer, R. E. (2001). Multimedia Learning, Cambridge University Press, Cambridge.
Mayer, R. E. and Anderson, R. B. (1991). Animations need narrations: An experimental
test of a dual-coding hypothesis. Journal of Educational Psychology, 83. pp. 484-
490.
Mayer, R. E. and Anderson, R. B. (1992). The Instructive Animation: Helping Students
Build Connections Between Words and Pictures in Multimedia Learning. Journal
of Educational Psychology, 84(4), pp. 444-452.
Mayer, R. E., Heiser, J. and Lonn, S. (2001). Cognitive Constraints on Multimedia
Learning: When Presenting More Material Results in Less Understanding.
Journal of Educational Psychology, 93(1), pp. 187-198.
Mellon, C. A. (1999). Technology and the Great Pendulum of Education. Journal of
Research on Computing in Education, 32(1), pp. 28-35.
Moreno, R. and Mayer, R. E. (1999). Cognitive principles of multimedia learning: The
role of modality and contiguity. Journal of Educational Psychology, 91(2),
pp. 358-368.
Morrison, G. R. (1994). The media effects question: "Unresolvable" or asking the right
question? Educational Technology Research and Development, 42(2), pp. 41-44.
Newby, T. J., Stepich, D. A., Lehman, J. D. and Russel, J. D. (1996). Instructional
Technology for Teaching and Learning: Designing Instruction, Integrating
Computers, and Using Media, Prentice Hall, Englewood Cliffs, NJ.
192
Nipper, S. (1989). In Mindweave: Communication, Computers and Distance Education
(Eds, Mason, R. and Kaye, A.). Pergamon Press, Oxford.
O'Regan, K. (2003). Emotion and E-learning. Journal of Asynchronous Learning
Networks, 7(3), pp. 78-92.
Paivio, A. (1971). Imagery and verbal process, Holt, Rinehard & Winston, New York.
Parks, M. R. and Floyd, K. (1996) Making friends in cyberspace. Journal of
Communication, 46(1), pp. 52-80.
Picciano, A. G. (2002). Beyond student perceptions: Issues of interaction, presence, and
performance in an online course. JALN, 6(1), pp. 21-40.
Piccoli, G., Ahmad, R. and Ives, B. (2001). Web-based virtual learning environments: A
research framework and a preliminary assessment of effectiveness in basic IT
skills training. MIS Quarterly, 25(4), pp. 401-426.
Pinder, C. C. (1976). Additivity versus nonaddivitity of intrinsic and extrinsic incentives:
Implications for work motivation, performance, and attitudes. Journal of Applied
Psychology, 61, pp. 693-700.
Pintrich, P. R. (2003). A Motivational Science Perspective on the Role of Student
Motivation in Learning and Teaching Contexts. Journal of Educational
Psychology, 95(4), pp. 667-686.
Pintrich, P. R., Marx, R. and Boyle, R. (2002). Beyond "cold" conceptual change: The
role of motivational beliefs and classroom contextual factors in the process of
conceptual change. Review of Educational Research, 63, pp. 167-199.
Preece, J. (2000). Online Communities, John Wiley & Sons, Ltd., New York, NY.
Quealy, J. and Langan-Fox, J. (1998) Attributes of delivery media in computer-assisted
instruction. Ergonomics, 41(3), pp. 257-279.
Reeves, B. and Nass, C. (1996). The media equation, Cambridge University Press, New
York.
Reiser, R. A. (2001). A History of Instructional Design and Technology: Part I: A History
of Instructional Media. Educational Technology Research and Development,
49(1), pp. 53-64.
Richardson, J. and Swan, K. (2003). Examining Social Presence in Online Courses in
Relation to Students' Perceived Learning and Satisfaction. Journal of
Asynchronous Learning Networks, 7(1), pp. 68-88.
193
Roblyer, M. D., Edwards, J. and Havriluk, M. A. (1996). In Integrating Educational
Technology into TeachingPrentice Hall, pp. 54-79.
Rotto, L. I. (1994). Curiosity, motivation, and "flow" in computer-based instruction
Proceedings of selected research and development presentations at the 1994
National Convention of Association for Educational Communication &
Technology (ERIC Document Reproduction Service No. ED373 774).
Rovai, A. P. and Barnum, K. T. (2003). On-Line Course Effectiveness: An Analysis of
Student Interactions and Perceptions of Learning. Journal of Distance Education,
18(1), pp. 57-73.
Ruokamo, H. and Pohjolainen, S. (2000). Distance learning in a multimedia networks
project: main results. British Journal of Educational Technology, 31(2), pp. 117-
125.
Ryan, R. M. and Deci, E. L. (2000). Self-determination theory and the facilitation of
intrinsic motivation, social development, and well-being. American Psychologist,
55, pp. 68-78.
Scigliano, J. A. and Levin, J. (2000). One-Stop Shopping in an Online Education Mall: A
multimedia Web-based teaching/learning environment. T.H.E. Journal, 27(11),
pp. 72-80.
Short, J., Williams, E. and Christie, B. (1976). The Social Psychology of
Telecommunications, Wiley, London.
Siegel, J., Dubrovsky, V., Kiesler, S. and McGuire, T. W. (1986). Group Process in
Computer-Mediated Communication. Organizational Behavior and Human
Decision Processes, 37(2), pp. 157-187.
Sproull, L. and Kiesler, S. (1986). Reducing Social Context Cues: Electronic Mail in
Organizational Communication. Management Science, 32(11), pp. 1492-1512.
Stacey, E. (1999). Collaborative learning in an online environment. Journal of Distance
Education, http://cade.icaap.org/vol14.2/stacey.html
Stemler, L. (1997). Educational Characteristics of Multimedia: A Literature Review.
Journal of Educational Multimedia and Hypermedia, 6(3/4), pp. 339-359.
Swan, K. (2001). Virtual interaction: Design factors affecting student satisfaction and
perceived learning in asynchronous online courses. Distance Education, 22(2),
pp. 306-331.
Szajna, B. (1994). Software Evaluation and Choice: Predictive Validation of the
Technology Acceptance Instrument. MIS Quarterly, 18(3), pp. 319-324.
194
Tabbers, H., Martens, R. and van Merrienboer, J. (2000). Multimedia instructions and
Cognitive Load Theory: split-attention and modality effects Long Beach,
California AECT 2000.
Talyor, S. and Todd, P. A. (1995a). Understanding Information Technology Usage: A
Test of Competing Models. Information Systems Research, 6, pp. 144-176.
Talyor, S. and Todd, P. A. (1995b). Assessing IT Usage: The Role of Prior Experiences.
MIS Quarterly, 19(4), pp. 561-570.
Tu, C. and Mclsaac, M. (2002). The Relationship of Social Presence and Interaction in
Online Classes. The American Journal of Distance Education, 16(3), pp. 131-150.
Valacich, J. S., Dennis, A. R. and Connolly, T. (1994). Group Versus Individual
Brainstorming: A New Ending to an Old Story. Organizational Behavior and
Human Decision Processes, 57, pp. 448-467.
Vallerand, R. J. (1997). Toward a Hierarchical Model of Intrinsic and Extrinsic
Motivation. Advances in Experimental Social Psychology, 27, pp. 271-360.
Venkatesh, V. (1999). Creation of Favorable User Perceptions: Exploring the Role of
Intrinsic Motivation. MIS Quarterly, 23(2), pp. 239-260.
Venkatesh, V. (2000). Determinants of Perceived Ease of Use: Integrating Control,
Intrinsic Motivation, and Emotion into the Technology Acceptance Model.
Information Systems Research, 11(4), pp. 342-265.
Venkatesh, V. and Morris, M. G. (2000). Why don't men ever stop to ask for directions?
Gender, social influence, and their role in technology acceptance and usage
behavior. MIS Quarterly, 24(1), pp. 115-139.
Walther, J. B. (1996). Computer-mediated communication: Impersonal, Interpersonal and
Hyperpersonal Interaction. Communication Research, 23, pp. 3-43.
Webster, J. and Ho, H. (1997). Audience Engagement in Multimedia Presentations.
DataBase, 28(2), pp. 63-77.
Weiner, B. (1974). Achievement motivation and attribution theory, General Learning
Press, Morristown, NJ.
Zvacek, S. M. (1991). Effective affective design for distance education. Tech Trends,
36(1), pp. 40-43.
